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/ 

mil] swmizttfc-rzx^ y^>i/m^&m 

T£D. a£ffi&©3i*)I©5-£©«-hJi©««JlJ;DT 

SB^y h*©ifi«lctt. liftEffa&aoflmfeftllft.*:?) 
IS. 

*Kigfcifi&l;:E@£ nfc X1li$r*r\y KT»D. MEA^ 

i ^©Ji B tclEfi S n& fWE/h» ¥ S - > £ © 

S^/l y K £ * ©H H KE« £ ft£ME ^ 5 - At * - > 
fi±Cif*n51»«[»:*l»T, ffiiic©JIIlSJiei§HgS 

WEBi*«*©«Hfc»)«Sn4->-;i'fB*Ctt. SUE 
0T«ffiS©)lM*e**l«ck 0 *>TJi©fflE*«Jia>5fc* 

ia»t©i»«)it*<3i£5«ca!Jisnife«JiBt*jfi&*rb 

T&O, ^»©#«e©5%©«±S©#*@«tDT 

mEn*«*<o«Hic»j*anft->-;HH«onfl!i©^ 

WEW««ia©«PBl«6&m: 9 fcT«©M 
E«ttH^e^-5*«X««B©^5-/^->^#b 



(2) 

2 

[si^8] »*«6XttW*^7lc*5^T, WE^ 

TiiO. M1S|gc©»ilH©5^©«±«©*«H=fcDT 
io «©'>& < t fc-B©l»EHra*6*ffla«W*jflST¥ffi 

«[Eia*«*©HjaKiE«snmEx-f yf-yvufr k 

0jlHf&iR|R<J: 0 feTS©WE^«l^ 5fc**JiXtt 

[«*^ i o ] &wm\ziti&-r2>7>'( 

20 LTiJD. KffiS:©®«H©5^©*±«©#m^«i:0 

t@©^< t*>-jioi9E)iw«e»K*«w«MaaT¥ 

KIEiB*«*OHHt:»*sn*>'-;W{B«OIB««« 
tctt, ^v-;i^«©ffl®«XteS^Bg&©raJ2®#<k 

so *«±lcE«an*Bi*»«lc£ir>T, ffigc©*^^ 

^<hs»©»ms t *j3ssk«« s n*:faiii8S8tjS£* 

LT^O, Kffil!c©*S*II©5-?3©«±Jl©gmJfcfc<9 
T«©4>&< tt>-JioiWEJiMie»«*flW*ffla-P¥ 

WElil*«*0«HC^«3n*>'-;U««fctt. ■€•© 

pa5^«c^i^#> wEw^a©^p B i«e^<t o *>tji 
mmm i 2 ] vf-yvmin 

HtSS©#m^<h^S(r«SSnfc«BPmit?:W 
LT&O, K^©^««©5^©ft±B©«*HJ;i9 
TH©4>&< £*>-JI©M£JIF B 1iifc&l8#8fSaaaT-¥ 

IW£»*±©#H***K*^TMEWaffla©JilB!i» 
&^<t D fcTJiail(tE*ttR&£tt&ft®£®Bi*IH]a 

[ti&g i 3 ] mim 1 5 k*ht. WEjg^ia^oa 

so flyX^->ttj»E»*±O2^7C*fRlf:*0«U«BB» 
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BSnTjSS^tfcWBfc-raBB^SBfflSIS. 
©MffiB**£#BBttKB«3ftT*J9, bbbi© 

bus**, 

sg 2 ©^ 5 - >co n-rn^xawt© w^-a^aT- 

&* z. t *BB3fc#Bfifl!X«. 
[«*JS15] W#B1 7fc*<^T, BBBBBBIH 

im&m 1 6 ] If #3! 1 755»*3@ 1 5 onfn*- 
B ICS^T * BBft¥BBfll &k t c n fc» fa-r -5 a 

ib#b 1 7 ] mbb 1 6 icbbtsbb^bb* 
[»*^ 1 8 ] iff #m 1 6 tca^-r sbb^sb* 
sa. 

BBHOIMIIIftKB] 
[0 0 0 1 ] 

[»BJ«ST-g)S«5i-if] *BBtt. RBBBB/t*^ 

jb^b©bb3I|£*sb«»eic«u a*s^ 
bkbt*. 

[0 0 0 2] 

[HB©8«] *UiSA«, 1 9 9 6^10fl22Bft 
ffl«fc«*1*B¥ 8-279388 mtUT, J^TtCizB 

^5tf 9 /t*;ns«, BA/i^&tfBBBBvBB 

1 0, ^>f^W^l/>Xl 2 0. RtfBft 

M*f 1 3 oft^BKttBsnsflftBHBBi 0 0 

t, BftBBBBl 0 OfrSBffiSnfcSBftBSSB 
7t3££fcfffl2 0 1 JctORStS-a-SBJtbf-A^^'J y 
^2 0 0t, <l7tf-A7.7 P| J-v^2 0 0©S(l7t$S 
BB2 0 l*»6RBSnfc3t©5-fe»fi3t (B) ©/£# 

^^st-r^^-f ^a^f-yi7 = 7-4 1 2<h. a-Bsnfc 
(b) *mwrt*R*mt&*9'(b/w73oo 

BSnfc»©ftB©55Bfift (R) ©fi£#£S#*;*-tf- 
T^itS^fn'f yf55-4 1 3i. SHttSnfc 
m&X (R) SBB-TaEBBBB^ 0 0 



(3) 

4 

ft* (G) «BHr«SBSBA9>f 0 0G 

t, aowgwiM^-f h;s*;w^3 0 0 R, 30 0 

G, 3 0 0BlCTBBan&3lt*3tt*JB3»S*Ty-f^ 

□ ^7^57-413, 4 12, <S7tk'-AX^'J 

2 0 0 KT^BU iO6**^i"J->6 0 0^a 

Snt^i. §SWIM7-f h/W:/3 0 0 R, 3 0 

0 G, 3 0 0 B \Z\%. ttl^tim 1 8 ©BaSHC^f «fc 

io [0 0 0 3] £©KBB«ft/t*JI'3 Ott. ^7^XB 

nfcE»s*i^ffliS3it. nosatsiflfcA/f 

t*t>T#l*lBBbfcai«J»«il (I TO) 

(Sim® (*am«) 3 3^^ah«©^7XM3 
5t, s*tfJ?Ka/^;wfflS«3 1 i^7xa«3 5 1 

©IH©->— JM*3 6TStJJb$nfe(®WrtlCfel>T?tea$ 
nfci»©TN (Twisted Nematic ) SJ^HXtettffi&S 
9fttt&TBA3-?* f K£BEfi'*' Z S H (Super Home 
20 otropic ) UBH3 7 t*tUTH5. 

[0004] d©swsiKSA^;i'3 ocfflt^nis 

01 9^-t. e»b««a<*jwi!»«3 ltt. 018 
fc*-r*»oB««ai 4*tvhu^xttfcEBsnfc 

*BJ£©BSii« (B^BB) 20i, H*SBJ^2 0©£ 
*ffl©n«KffiBl/, y-h« (£BB«, frBB) £ 

j£B-r*y-HMK»iaii (yk7^a) 22R, 22 
Lt, hbbbi 4©±a©*MBiK:{iBu ^—^m 

30 K08S2 3 t, i$til 4©T2l©*1Blfc:«fcBU x 
-^BfcBBx-^lCJSUfcBBBBftBB-rSBBB 
^l7->7 p 'J>yiHli^2 4t. y-hBBSftHIS&2 2R, 

2 2L, yjx^-v&tfxT. hEB&2 3, &tfHHJ[f ' 

U >^BK2 4 0*«KBttftLfcV-,n4t3 
7 nift»«CDy-JH* 2 7 t, T«« 

lC»oTiB?iJ$nT*5D. g#£i*BB (ACF) 3 8 
£5>LT7U*v7Ml,x-76EI§}3 9(C@#S^£*13 
BftaNHVfy K 2 6 £. COt^j K 2 6 ©?0£:-> 

-;i<BB2 7&©H£ttBU x-^BfcttLHBx- 
40 *cfci;fcHBB*SB*&-r*x-*»«»lill6 (XH 
7-tA) 2 1 t, tOT-i'«BillI»2 1 0HBl:fi 
BU #7XS1K3 5©*f|fi]*B3 3CiStt4fc»© 
ttSf/ty K <V>*>ifl>*BjS0 2 9R, 2 9Lt*>6 

[0 0 0 5] fc*. ->-;u®^2 7 ©flBKffiB-rsH 
(y-hBB»@B2 2R, 22L, ^U^^- 
yS^fX h@B2 3, RtKia«fi^i7->7 p 'J >^[HS& 

24) tcife. 7ta*Asrr5©£i»j]:-r*fc«>, «±«© 

BBBBl 4t|5lS©ji7t^2 5 (B18BB) &WtV 

so 
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[0 0 0 6] ^20 \2.Kmmm£krt*)i>m i«3i®i 

2 0+CDA-A' fc»oT«WUfcttSB**-r«I»rHT 
*4. B2 0l:M»T. llilfeiy'J^XiDP-p 
(N— S!¥*£#affiTfc&^) T\ 2 Omm^<D 

(MOSFETfti:) MfiLmn<D&& (£tS) MlZMtfL 
SnfcPilUiJH*. 3 1 ©JR^Jgjsfc 

(l^WLOCOS) TfcS. 02 1 {Z^-tPMOx. 
;Hfi*2tt, «*.tfH**7 6 8 X 1 0 2 4 tli'P.fc'S 

mW)\sl®2 2R, 22L, ^'J^-ifRtf^T. MUSS 

23, wmm*%y->7v >yms§2 4, 

0882 1) £«j****^£{£O&tr«#-0>P£!Sx;U 
««2' (0 2 2ti) ift^I3nT05. 

[0 0 0 7] ;PH»<bl»3fC«lH*«©KB« 
«{C200MPgB*^fig$nT^-5. — *©MPg5©F«g 
ll«f'*l:y-H»B4bS*LT»dcSftfc#iJ->'J 

CCDy-Hl4 aOi«OPi!!>i;Hfi«2©« 

®i£5 btlWMffiONft^HMOSFET 

s 0 fr*ftfcp}rr-5«i&©B^©#y-b*i4 ate 

[0 0 0 8] £7c, ^©MPSBrortfflODPS^x^HIH 

st. ^©pss»«««*8o±tci»e««i mnm 
9 b s^-iiMsnt* U v U 3 ^;u-> u u- 

[0 0 0 9] y-h««4 aSO'titl9 a©±tC«: 

[ooio] m\<D*9)vm\z\*. gttntocs&T*?* 
-*&7 (B2o»d , T-pmrfrzmmmzmm 

LT3>^^ h*-;P6 aS^LTV-^®S4bl:l 
tiMt5V-xtM7a, 3>^^h*— ;P6b 
^l/TKK >«^5 btC^«jttt-T-S)«h^tc=i>37 
i7 h 6c^ LT^ftmffi 9 a iCigmSifcTS <P 

[00 11] f-iS'i?, V-**«E»7 aRtf+Hl 
BB&1 0*»ritT*!SlO^i';UJi<0±^ttlB2©Jim 

«ttKi ltwf&zn* z\<Df&2<Dmr$f&mmi i±\z 



(4) 

5«JtBll 2*«^Sn*. fcis. H©«3tMll 2^ 
nS2©/^;Hll H*ffi«c2 OCDilBtC^fiitSn 
^^SIhISS (y-h»K»lHl»2 2R, 22L, ^'J^ 
t-ySm h08S2 3, H^fg^1t>^'J>^|E]SS 
2 4, R^7 f -^B»EK&2 1) fc*5lr>T*-?IH©«tt 
fflge«Sl2b (B2 2 01) SAMETa. 

[0012] 1 2 w+^ea^ i o \zttfc-rzfow 
izit^y i/nmmma^i 2 a^ttent^s. mat 

10 Kl 2©±KttSB3©JBIBWB»IKtl 3*<»)«3n. Z\<D 

&3<Dmm®mmi 3<D±\zmimmwz^vrcmm 
«©swfiitt©iftii 4«^ntt/^. 

m?tmi 2©PPgBl 2 aK#iSL-T^©l*|fliJlC{ieT 
S«fc5K. *3, »2©»|HMaH«l 3. nsait 
53>^i7 h*— ;n 6/6^tte>nTliS. ~©n>^ 

VDftH«t0S«)ii^«. SfS3©Jlfli]*6igkBll 3©± 
C««UfcffiH£&KB£ft3 0HMigftKl 3 ©JS® 
<ffl£CMP r*Tg>JD&A,Tfi£®«fC 
20 ¥ffi{bT£. &l^T\ «AtffifflX/Xy^j*{C«fc0 7;i' 
5^AlS:«iU /1^-->^{C<tO-5a*U 5~ 
2 0 /imiftOSMOIMI 1 4 4>iNt 

s& i o tammis i 4 t\mw<Dm&7yy (mmm 

fil 4©±(C«/ty>"<-V3 >I1 7 a^fflWlCJgJ* 

[0 0 13] j^T^^l 5 0M^ttt 

tt. CMPSTJB3©JHBi(6»IIJtl 3*3PSfbbfc«, 

[0014] z<D£otem3<Dmmfi&mmi 3ic»t* 

*«£ LT©g®g|®«l©iIi5St«@ 1 4 &HSSfo$K 

{b^w&x y?>?t mw.mti.mm t &m ^xmna l 
« [0015] mmmm2 oxn is^ji^ffl 

MOSFET^«J#^*CW«ffiBE^7 a, 10 ^jgft 
Kl 2#T*«£LT#jS3nT:fe9, *fc. 0 2 2 K 

st-j^c, ifiamssffl^ <.y-b&mm®t62 2R, 

2 2L, 7"'Jft-yS^ MUSS2 3, H&ff^-y- 
>yj>^0»2 4, Rtfx-*«»lHlj&2 1) Tftt. 
B*aiRfllMOSFET©*Kea7 a, JlS^-ffiSM© 

K2 6fflflB«Ttt«10y^;HB*»6!tt*Tlilft6 
a, B2©/J';H*^a5±il2 6 brt*ffl^fi*a^ 
so «*nT^S&». 3B3 0j|fflilBlftRl 3©^ISgf 
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tt±#9 1 3 b "b^WKAttT^-rSiBjBtt** 

n«, c©=te>^wsffiasigbfcig a B H /^;uffl»«3 
[0016] z<Dmmm®2 o±<Dm3<Dmmmmmi 

JIM 1 2 i©ffl£H*ff©ai3il,;fc**;H 

2(D£nme>mtf.&mx.2>mm&mm2nT^z>o 

U H ©<fc 5 & B$« © J£± © tz © felt tc * Pal * ^ ;i/ 

nrs^t. ioTCMPii©S)ffiffii/- s^(s< 
K&E&w«iSMrt<fi< fco, B£*©iB»*>ii*-r*. 

ax hmzm<. 

[0017] 

i»Ri 3&mmi&2 4 0 0 oAt^ium ■*•©■* 
m®2 o<Dtp>b®<Dm3<Dmmmmmi 3<ommmm 

1 2 0 0 0 A(tf«t-5*TCMPMa**SLfeSKS/1^;P 
ffl*S3 1 ££t?SOTM^©SfS3©Jllll»&ttBtl 3»H 
JP»***-r<f«J»»HT**. 0 2 4 4>©;7d 
y hxEn£a4a&y^7«l212 3 <P©a - a ' &\Z'feo 

is-)istzmm%fa(Di%mm<Dftifi&niv* 0254-©:/ 

uy hxEp^jlta^^5 7«ia2 3^©b-b' «8tc» 
uy bxW&mteZ>yy7ltm2 3 4>fflc - c ' ttfcJB 

yp-y hxft)%mi2z>if7 7tem2 3+©d-d' mz. 

»5H*«f*«*|6]©»IRiP©»***U. 02 8f© 
^D-> FxB]**ta*2f5:7ttig2 3 4"©e - e ' U\Z 

»3H*+**:#fa©»^©#***t-. 

[0018] 0 2 3 ~0 2 8*»S*IJ*«J:5K. HiHfiS*£ 

2 0fttf->-;H»*2 7T©f^lSi«fi6 1 2 OA 

/1y K2 6©Jf H^-^->-;W«S*t2 7©±T)2©4 l ffe 
[0019] 022 \Z^t «k ? fc. SSHV< y F 2 6 ©^ 



(5) 

<? 

«tesnT^5t*, m 3 (Dmmmmm 1 3 -v-mtoti 
tzMiimi 3 c©»»jc»w*tt*«an*. Sot, m 

=f-rty H2 6©ffi««iS^«c2 0 £9 fc«J»IW*l'- 

tlU^<D\Z, WW? H 2 6©<R**«iBf!lWesnTT 
tf!B (±II2 6b) **«HlLTU*5feRtt****. 

[0020] C © J: 5 &S7A° -y h* 2 6 ©iS«W*tt 
IS«it5fgiLT, ^©^3©BK*6&IR1 3£ 
J?<*«T4*i6*^f6n*. C©*ftlC=fctl^ 
io 7 Ay K 2 6 ©««©W***a<afrbT'b. TMMifi 

fu-h tc jt^T^ L < iti, mmm®. 2 0 ©¥s<b 
<Dfztb\zmmmm^m^Lxh. Ti&m<Dmtti&Vj<z. 

[0021] l^l, w^m3(Dmmmmmi3^M 

20 ;H 6SrSJ6Jtt<<ft*. WfC. SSitty^yi 5»a»2 
©«Pfl*feg:llil 1 i*)Wl 5*HaL/T*»5JB3©» 

HttttR 1 3 ^wmvxmmmm 1 4 tsRtf*fc»©« 

■TS^WPgBl 2 a^LTMOSFET^O^t; 
S*iiAbll<-r*fcae>ttt, MQgBl 2 aSTfSft* 

<-fr*atftee>&^. z.<Dtztb. MMCa^i'N*- 

30 ©£3©ffn*&*Kl 3©iHb«<IW$tl5. L- 
±jzet^cJ:5lC, H2 6©««T?ttSB3 

©sw«e»Ki 3©cMPj*(cj:?)¥a^b5asicD3iw« 

[0 0 2 2] to*. i/-)im%L2 7©±Tia©4 ] *^© 
K»ttiiHF7'W K2 6©<B*T©iBW*fc5l€rr6nT 

0 2 6R7>'0 2 8tr^f I*S«2 0©± 

T^X(i->-;Uffi«t2 7 ©±TJatt+*«*«ilWM!«SB 
S^c, 'y—)Vm*H2 7©£Si2©Egppia5#jfi=b 
40 ffl^/ty F2 6©««T©iaW*t:3ISrr'5nT«J»7j« 
iKaoi^. ->-;Wffi^2 7©fc^ia©4 1 *SI5«W 
»(3©->-^ffi^2 7©¥Stt©ttK#oT«JH!W*U 
-h^*»5»fSL-li<^oT^^). Z.(DTztb, 1241: 
«t o tc, ->-;i/«« 2 7 ©fe&i2-£>BiSiSg# 2 0© 

mm^2 o©«h»^>'-;w««2 7*^iea^#tT 

H**S 1 4 ©SW?i*©i£T^S^^Jmit©^© 

■t;u^+ y y««E©ffljt^->-;i'»©**tt^^«: , b 

so &6U S&. ««y7yi5©3>^^h*-;H6 
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[0 0 2 3] fit, KWffi«i/UJl-fflISl:*tt5 
*. #3£0J©fg 1 ©SlStt. ^^«*^fi!c$nfcS« 

[0 0 2 4] %.fz*5£W<D&2<Dmm\t. juw**> 

mmm® t mm\zmr^mmm<DmmmAwmmtu o , 

[0 0 2 5] 

[RH*«p*-r*fc»o#a3 ±ibsb i ©sus^srr 

■SMMtfcfcHT, Xft0illMfiftlt&*ft©*«JI& 
illCD -5 ^©*Ji!©igttJiJ; 0 Tl0'>ft < 1 1>— 

»xkmsji©^3 ltjs* 

[0 0 2 6 ] uffli^y5-n?->^f/l7Kffl 

fls-r*t, cmp (^nmuFJi) #©w*&«ibfc 

RSE. SHVty K««©iS« • ilOWfl/- h*»*lcai 

<&&■$*. MWi:-iwii/-hA5ff,nt 1 mat 



(6) 

10 

[0 0 2 7] £©±3 6*1* 
SsHVW H88©iflW*K«tOT«©* : f-^y F«© 

mthi)mz\K>m< & o > * tzmmmm\z&zmmm®m 

©»Kfl2*»*llT*«. -©«)»{btCcto. 

[0 0 2 8] £©JHI|*mffi& Z-ty?->?# 

^K«awc»gtr*» i (DMtmnmtmmmmw 

©^«e<tii7 , e^©±B©^«Si©4'^ic*^^2 
©*«H^e.^-&^2©^'s-A o ^->©^-fn^xti 

20 [oo29] fix, wmmmn-omwy h*©jfi<g« 

£©y3-/1*->t>aS3te»|<i:fc*fc©. as##HJ|t« 
5 W&. Kfls 0 a A/« SimMtfc A 0 JB < fc D , ft 

[0 0 3 0] iC^t, ffi'£. \1]i*f-ny Ftfl-SBBE 

btl/^WT, ^5-/t^->M«*S5W^©Jt« 
W» ^ MBS MiftftlR^iWmtt^ Tfilo b n. A^> 

-5. A:Wf Ay K©itt»JcEasnfcy3-^^-> 
a*5lffiLE»©ffl***^TB3#— HKK*I*LT»J* 

[0 0 3 1] L^b, **W»C*JlriTtt. XWarf-ny- 

\t<Dmm\zmwzntz.y=i-;-i5>->i)WMmzMftit 

40 ?>„ /jvfrtt^s-A^-^S&^it-^-rsi;:, >-3-h 
[0 0 3 2] ICT, iiD^5AA*F^y K©W« 

3imiK*©#«tt«SS^tC«fcoTSSTA>7 Kt->3-h 
r < , 3 - A^ - > i: © -> a - h 

so #^5-A<*->»«£-r*©tt. ^©«t-5*fe»tt© 
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is n -> 3 - h \Z ffi ifcf Z> tz *T h -5 o 
[0 0 3 3] z.<n\-hi%ii=f-rty Kt^itEi^n 
fc/Jvfrtt^3 w^->i©r B 1RS(;i> gE$<i:^©ifi^© 

[0 0 3 4] *«ISffiHVV.y Kt^WJlBtCffiBS 

[0 0 3 5] ±tef§2©i&Ii£<§?&-t-5fc#K *%W<D 

^*Jf ©^^©^^©{ST^. MffiWJgMffi©Jl 

mmmmvmB^—izjzzft-jinjLy^ytfmmm 
mitomm&mm-rz, z<D^ois.mm^mm-r^rcsb 

n\z£r>Tmmm®.<Dmmzfo^mmti'-)imi$. : b'S 

-£tzz><D-c, mmmm&ffiisT : bmmmM\z&ttz,ffl 
mmmnmr^if&Mmzsjwim^mm^-tetiiVM^. 
[oo3 6] u^u ys.-/v?->zmitz~>-)im 
«© H izw-M \z # s - n$ - y rfm i f *> nx ^ u i> t . 

©ftHSi{C5£|S»£**:Lfc9. y-Mffl 
Sfttl:^*4tfct)t5. 
[0037] cn£«&-rs*:«>K, ->-;hh*©sk: 
H-mow-mmmzh. ¥5.-n5>->$:mtfz>z.tmj 

[0 0 3 8] Z.<D#5.—A? — >1 I Z, X-f«y3=-> 

^a^KrawKaajw-sss i i © 

[0 0 3 9] mc, i©->-;ne*&tf->-;HB*o^ 



(7) 

A? 

ftfli <h ft M T5HSC L * - > © ± IC *8*£ 5 tlTfiK 3 
ut^fftU^. Z\<D^?->Z'bl&±tfm<Dl$&£l, 

[0040] ^LTjfc, **wi:6i>Ttt, mmm® 
<Dmm\zmm^nx-i •yf>^* : Fi:flt6ft«tsi 

»®fc©ififlf«*Htt. IMEW«jaa©JilBltt»l««J:0 

fca* 2 ©^S -/^->©^fn^XBitfflf9*i 
[0 0 4 1 ] ^fgWC&^Tte. Bi5fM«©Jlffl 

20 H9fSW«5!lS©«MJe»ISJ;D : fcT«©BfIlB» 
-5d<t<&!|fm 1 *:-r^>. JHB*OBW«*rtT?tt, > 

#tt^3W^->©#«S(W*££teoT^£o £©fc 
#k ->-;nzgpp|g5»c:*lt-5W^Ha©)iK«fi^©Sffl« 

bAcfflffi^^MUT^o, wefflasit-tt. Kansas* 

30 <&o. raBgp©©f«i/- hMc/tcv-;i/^«i^<Bij©w 

[0042] *fc, ■*«*o«iHfc»^sn*->-;u 
^-©Kgi5fi^^^€, HfiiBW«$!ia©«Mse 

of->-;i/®«©rt*^fijiE®*«iSRTs. z.(Drctb, m 

[0 0 4 3] ^©J;p^:^s-/1^->«, gfjfa 

si i (Drnnmfr* ts. i ©y s - n z - mess 

[0 0 4 4] *VT£tz. *5M!fc*t»Ttt. 
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mmm m m ax* - > & m v x at z> z. t * t ? z> . 

oiiBBiHia«t«tisfs<Ho*®iHiia««*«»*jE$nT^ 
t < & o . >>n. < t ->-;MH*-ettfc» 

[0 0 4 5] «R©»®H*IHia/^->*#H*«« 

[0046] coaMHBXcaa/f^-xi. nUfes&i© 
i o^5-^^->s«maESB 2 ©* 
mm & e> & -5 is 2 © y 5 - a 9 - >© ^-fn^x 

[0047] fit, z<Dmmmmthn?->£lx 

69) BB^T&O. *fcB***OIHCi*fliJttJ:*t>H-^ 
[0 0 4 8] fc*S, ±ffi©«a3t^««ffl»«*ffl^T 

[0 0 4 9] 2 

mmzm^xj&w-rz. 

[0 0 5 0] (SlSSJfcffi 1) 01 tt#5SW©3S*6JB« 1 
■f h*j*flf9*w-r¥BH. 0 2 tegl 1 f ©B-B' 

[0051] 01 \z7ji'r*m<D%.&Mmikrt*)i'm&& 
i3iit ^©ttft/^uja^Rfc^-ria 1 8&t*0 

1 9©*fi3 1 B18C*ti**Sl4iJ« 
Vh'J^^ttlcE«SnfcJE»©B*«« ' 

2ot, h*«* 2 o©fe&a©ft«K{i«u y-h 

(YHMA) 2 2R, 2 2 Li. BSftttffi 1 4 ©±52 

X<D-f^)^^-'JlkXS-7-7. KBSS2 3 Iftll4 

B&fs ^ £ &*&-T 4 Bfcff ^ > X U. > y@3& 2 4 £ . 
y-h^ig«j[UK2 2R, 2 2L, yj^-V-vR^T" 
X h!Hl?S 2 3M^trB^m^+)->7 ,1 J >yiH8&2 4©fl- 
»C»4WJfiUfc->-;W3 6 <H 1 8 #HH) ' 



$n-5->-)U®«l 27i, TflJi8lC»oTE5ISnT 

Ht»«*n5*»©AA*F/V>/ K 2 6 £, ~©3SiT- 
Ay h*2 6CD?iJi->-;^«l 2 7(DTi2<i:CDrBltCfi[e 

l, B#«^ti->^u>^iEi8S2 4tc-y->yu >y<i^ 

*«f&-r*7 i -i'»B«lliIBS (XH5<A) 2 It, * 

<Dy : -?mmm®&2 i©Bsai;:ft«u Aasravt? 

H2 e^e.fSS^SSiKWiroJUitf'OttlES:® 1 8(C^-T 
^7^1S3 5 0MlSl«a3 3JC<6«-r*fc«>©'f«iB 
frtyH (lr^lJ>«CA) 29R, 29Li*>6«]*S 

nxus. j y-b®mmmi&2 2r, 2 2Lif-?i 

[0 0 5 2] Hi:- B*««2 0**0HtI 

#mm* mmm ©->— ;mb«i 2 7«A«y?>^T*s 

/^->**iftoT^4. A^^Ay K2 

6, ^mffi^rty K2 9R, 2 9 L^-^ISIKiblHljlS 

-A^->ffi«t^fpT^5<, 

[0 0 5 3] ^©/WHSl 3 10Iff«2 0O¥ 
®»iiSt^»riB*jfittH 2 0SM2 1 
CT^^o BP%. S2 1C1^J:^IC. A^it-fX (*«J2 
Omm^) T^IyU3>©p--l*i«:lS (N~ ffl 
**#«fi-Ct)fi^) 1©M (±B) ffliJ»c«PSJ^x 
JPB« 2 tfMf&Z nx& 0 , * ©± (I tt 7 h* S^k 
W (l*l$5LOCOS) 3#J£fdc3ttT^3. CCDP 
ia^7xJP^«2«. #iJA«B^»7 6 8 xi 0 24tl> 

? £?uwm&-? h v ? 7.mzMm-£ntzwmm%i,2 o 

-hHSK»)IHS&2 2R, 2 2L, ^U^^-vR^xX 

[0 0 5 4] 7 W H tt^R 3 © 1 B^«©EB®^ 
(c«2o<DMP^ i ^fiK$nT*5 0, — *©MPSB©rt 

ffl tc y- h iii 4 b ^ if v x m& s nfc * u -> u 

IO^-hSl4a©MfflOPI'JiJH«20S 
ffifc»J*SnfcN+ SV-^««5 a, N+IHK> 
«^5 btliX^ -y^>^*^, IP*.B*a^ffl©N^ 
t^HMOSFET (tt»y-hS«lf3S*h7>i? 
X^) *«fifcUTV>*. H 2 0 (C^-f J: 5 (C, fT^^ltC 
«»-t*tt*©H*©fty-h«*4 afiit***lRj 

mmn^fpi) tcsftUTy-h«4*«j«UT^*. 

[0 0 5 5] @2Ttt^t?*4i5, 02 1lr^-T*D 
<, te7j©^P^©rtB©PS«^x^®lt2©*ffi(C^ 
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j£SttfcfT#|6J#ffl©P!!8a*ffi<H«8£. Z.<DPM 
&mm&9 atlililjRfflMOSFET^Uil 

mm i 4 fc«*eanfcH*fc^*«jrr*fc«>©«j*s 

ft (#*B&ft<tfcW?) CfcflWtLTHS. 
[0 0 5 6] CdlC, ^ft«®9 a(i@*SWfflMOS 
FET®y-htS4 a«f5#'Jy'j3>xa^ 

*. *fc«*«fi9 aTOfelftlR (9l«K) 9bt>y- 
h*g#ISi4 b ««Ar«IUHKAIt^D'1:^««ffl H 
»*T?*«. «g^9b, 4btt«{tftT-4 0 0~8 
OOASSOiHTS^ §if!9a, y-hWfi4 
att, #Uv- | Jn>B^l 0 0 0~2 0 0 OAgScDJI 

ST»(£U ^®±KMoXttW0J:3ttffH£&JI0) 
v'Ui^-f Kg* 1 0 0 0~3 0 0 0 AgS©H$tcS4a 
fc*Jl«!jftT»-6. V-X, KH>««5a, 5b 
H. ±ie©y-hmii4 a*V7.i7tLT^-CDpPJcDS 

[0 0 5 7] ps^ftmass«8(i. mmv-i 

)l2tmm<D^M<tio$:&AV, P^^x;U2C0«ffi«^- 

-r*. pmvx.)V2<DVf3.L\'^Fffi®mmti x i 

cm3 £TFT% 1 X 1 0 16~ 5 x 1 0 16gg^tg^ 

h*H>ii5a, 5 bOjfftU^Sffi^ift 

mm\t i x i o 2o~ 3 x i o 20 cm 3 , P m^mmmmm 

8©»SU^*ffi^f«*iiftttl X 1 0l8~5X 1 0 19 
cm3 §MiC^MT5»il9 b©ifi 

tt&tf»EE©g£a>e>tt, 1 x 1 0 18~ 1 x 1 0 19cm 3 

[0 0 5 8] y-h«ffi4 a&tf«l«i9 a»±(C« 

©ill (RT, liro^ 

# urn f8 nwi&fstixm. %i\<D*5>)im\z 

tt, ^fttcMftt 3x-^S£7 (I2 0fl) , x- 

LTV-X1«E4 bfc»«»M-r4V-^«SK»7 
a, =1^7^^ h*-JU6 b^LTFK>SS5 bid 

[0 0 5 9] $l«)Jlffl*fittllft6tt. WAtfH 

toi (jsacvDj*K«tt)»riEsn«Mft:>''j3> 

R) 61 0 0 0A8S*«Lfc±l:. BPSG (#D> 
S^'J^^^tTvU^-h^^T.M) 58 0 0 0-1 0 
0 0 0AgSOf$T*«lTWS*l5. 7-*«« 

ia«s 7 a RtxtpaigEiS i o £$$t -sig 1 ©* 



(9) 

/<? 

«, 09AtfTJiJ&»ST i /T i N/A 1 /T i NTtl 

[0 0 6 0] «T«©T i RIRJSftt 100~600Ag 
2II©T i NHte 1 0 0 0 ASS, 3IS0A1 
itt4 0 00~1 0 0 0 0Aig, I±I©T i Nil! 
3 0 0~6 0 0 AggiSns. 

[0 0 6 1 ] c©S8i©^^;Hio±fcttSB2 0liniW6 

io ^^;Hif3) Aif^snxus. :og2©^^ 
««h*««2 o©**»*Bi». PSrtsHifittSi 

o<DmmizMf&'zn2>mm\B\& vf-h&mm®&2 2 

R, 2 2L, ^Uft-yS^fT. h[slg&2 3, jBttfll 

^>7 x )>trm%t2 4, jsnt : r-5>mmm®&2 n 
[0062] ciK. % 2 ©jumfiMt 1 1 12. mx\t 

20 TEOS (-r h7lfM^Vv'jy- h) ^ffltb 
T. 53 0 0 0~6 0 0 0 Agg 

mmvrz±\z. soGi (7.tr> • • * 

i20TEOSi$2OOO~5OO 0 Agg©J9£l;i 

[0 0 6 3] jgftR 1 2 l££#|f£-f 3ff§ 2 ©* 9 )VM 
tt» ?gl©**;uJl < h|W|«ltcLTt>Jl<, WAtfTJBa* 
<=>T i /T i N/A 1 /T i NTfflJISn^ Jiffiitt 

so sn-s>. 

[0 0 6 4] 1T10T i 1 0 0 ~ 6 0 0 Ag 

m. 2«scdt i Ng«i o o o Amm., 3jia©Ai 

IIS4 0 0 0~1 0 0 0 0AgS, *±B©T i NIB 

3 o o~6 o o Amm£-2nz. 

[oo65] mytm 1 2 ©^hueis 1 0 K*t£-*-4<a« 

11 2©±i:iii3©ir^li 3m^n, z. © 
as 3 ©jutommr 1 3 co±(cB§ 1 a*K*f*ufc«»tt 

40 z.\z, m3<Dmmmmmi 3 i2©ip«n 1 

KLT*>&<, TEOSI5 3 0 0 0~6 0 0 0 

AanMUfcic, soG^tii, ^n^x-y^ 

yty ^TBJoT*»6MK-t©±»C»2©TEOSBt*l 
6000~2400 0 AgS©/P^{lJtf«LT^)5£$n 
-5. TEOSitO|H]CSOGgt«:Jfa-&-r. T 

EOSI!iO*TJB3©)iW«fi»BIS«l«-r*c:tt)Pr« 
T$^. C©t#©Rif «1 6 0 0 0~2 4 0 0 0 Ag 
K3W*Ut». ifc. TEOSl©Tl:^by'Ja>i 
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a<fc">U3>RSita-r*tl»tCTEOSI»*CMPft* 

[0 0 6 6] 2WMPgBl 2 a KjttJfcbT-?-© 

W«Ctt«T6J:5lC, $3. £2®flMi£flklK 1 3, 
1 1 £:R3iIT£n>^i7 h*— ;n 6*iRtf e»nTU 

*iij«*«*cvDttKj:o»»a^««. %zv>mm 

mm 1 3<D^B<gi]^cMP ut^tummim) srio 
&A.-c«si«K:¥Sft;-r*. £©«t*©jiMtt»Bii 3 

©89©lgJpte. ftfc«^gB#Ti&4 0 0 o~ 1 0 0 0 

0 a t & & «t -5 c wsa wsE-r * . 

[0 0 6 7 ] WAtfftfl^y^CkD?^ 
S-r>AH£3 0 0~5 0 0 0 AgS©JP3 
A^-->^(rj;D-ja^l 5~2 0 AimgSO&J&tt 

(MM***) 1511 jgftlBSl 2W^JH1B^ 

6. fcfc. JS^c^^^l 5©M*StLTIJ, CMP 

*-MWal. ^o^t^^x? 1 

PpB 12a < b> CWliPgH 2 a|*]lCffI2©* 

*;mi 2*^^^>m2©4 i ^se^^0iJx.«*g^«ic^ 
j*u mo^i^ai o£co£2 04<i!B£a&&&iE 
u m2(D4 j «se^tia*«@i 4 t^^^y^^i 5 

1 4©±t;:fi/P£ 500-2000 ASSroHfty'J 3 
*««SSn*. HUtttffi 1 4 3 Will 

^^;n*j:o*)i^b-r**^D-fexTa«»rit-r-&« 

[0 0 6 8] fcfc, IliS2 0$i^t-r>'<-y3 
>fflt 1 7 t bTtt±JB©«k 5 fcKfbv' U n >RjWB ^ £ 

2000~10000 AfigWJp^cDg'fbvU a>^*s 
ll^ns. /1yi"<—>3>Il 7(D±ICSIt«;57 
— lg£j£KbT ! &&l^. 
[0 0 6 9] HI K^T=fc 5 tC. £^©¥*#S1£ 1 © 

812 7^01^5. ^©->-;Uffi^l 2 7 14, 

H$«tt2 o t«a*«j*Asntt^*iii*«* (mmm 



(10) 

/«? 

-« (y-h*e»ia»2 2R t 22L, yy^*-$> 
h@si2 3, mmm^vyyi) >ym&2 4) 
a*&*n-c*sD, x-^»e»@tt2 io*«»->-jnfi 

HISS 2 1 &->-;hb*i 2 7 0rtfl[;EiLTt)St^ 
[0 0 7 0] f LT, #0d©->-;U»«l 2 7©8>r®$ 

jfita. H2tc*-f$n<. 7^-^H*{b»3±fcy-h 
4at liMiz: bfc# u -> Un>x(W^ ;u v u -it-f 

10 K^£j£3Sim3Iffi©/^->l 2 7 at. » 1 «? 

/ 9 jvm & e> & * »i b 7c gttttm © tm y s. -n* 

->Ai, *2©^^;UJi3&»6tt*fflitbfcaaEltS® 
©±B^*5-/'?^->B til»t*nT^5. n&—> 1 
2 7 atey-h«&4 a<DMf&Zfn±7>&mmVTMtiL 

^2CDp<^;HT"(D7 P P-tX^fflT^-Z:^«)„ Ctlb 
/^->12 7a, ys.— /14?->A, B<Dmm<Dfttz 
tt, *3©SIIBIft««tl 3©J*«tit»Ttt-€-©*ffiU^ 

20 ©Sffii^jHdBS^b^oT^-s,, 

[0 0 7 1 ] ->-;uffl«u 2 7on«i:ESnftT-3' 

9 L^A^Sf/vv k 2 6 <D9M<ommiim»mm^» 
^xm^mizmmxitmmm.i£\z9^>^^nrzys.- 

H 2 6 fc^lO^^;HA^S:5Tl2 6at^2(D/ 
^^e*^ft^±S2 6 b£*«*«tafc*lifi£fc-3T 

30 ^ KBftK 3 ±©f i ommmmm 6 ±tc^$ n 
fc^2©^^;us^e.ftsffliLLfc]i^ia;ffiffi®±gy 
it, z\nt>ys.—jt*—>A, &<Dmm<nfttitt. -m 

K2 6®J|±«»©U'^;Uf4. IS 

£„ 

[0 0 7 2] ^7c, EI4S7>*ia5(C^-r*n<> ->-;HK 
*1 2 7T32tx-^«l»ll]K2 1 

©SELLOUT nKaS*fiOEiBW^5-/X^->M*t 

[0 0 7 3] L^b, A**^^ H2 6©»ritffi«. 
Ti2 6a <D±CDm 2 (Off nttftK 1 1 \zm^fz±^U 
so MPl:±I2 6 b&Mtb&tSkW&Zfrt), ±«2 6 
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bC*Sfc**tt*jWBJSSft*;fc«>, ^©*±©SI3 
©HPb1«&&BI 1 3K*>ffi*#&*8«fc»j*3ftTU* 
5. Sg3©!ffiiS&iilg£l 3©j£BtKisi>Tl»ifiLfc«fc-5 
CSOGlOM^Jn^i^tt, ±I2 6b0t^ 

[0 0 7 4] Xl3i*Ff-ny h* 2 6 ©£WMlteE 

OGgt®*jftxa0iIftl£t?Tt;t. K2 6»± 

[0 0 7 5] B3l4AA*f/Vy K09J©*li6S:*-rW 
liTfeS. H3tC*^Ttt, TI2 6 a©±lC}S&© 
fflgOD3>^i/ h*— ;H£BlttT3&»6, ±126b' * 

afci&A/rifi^/ty K2 6' fttjgjftsns. 

Tte. 3>*£ h*— ^^©±12 6 b' ©**!&©& 

«&, ±I26b' ^®«¥*§te£tl&„ 
±t;:SfS3©Jl!lfl*fi&lgl 1 3 SfiK«Ufc*iiitcaa**«5 

[0 0 7 6] Cl©«fc5tC, *fl|-?t2EX1Wtt*>M]aiEltt 

0%lcjfio'<=k5K. aatJSWIioy 3 

(^3-A°^->A, B) *««*S*a»J«SnTl»*fc 
#K SB3CDJilBMe«k«l 3©(£KiB«Tfe. ^©SlffiU 

C©«. CMPW«MB3£irri, I3©ITOill 
3 ©W^ffite0 2 XteS 3 (Dfm-QTfi-tV^MZtt*. 
#(C, A*Sf^7 h* 2 6 , 2 6' ©««TttW«H(l© 
% 3 ©«P B 1*6ig:ISI 1 3 Q*iB4roftffi£t2tt9Tb>ttlri 
©■P. ^-OltTfilOMlU- h^iff f , A^ffl 
f/t 7 K2 6, 2 6' #tgffilS<. iffl/-M^- 

ftrfs. z.<ntztb, CMP«F*flii$N. sPt>> W*S 
£ftffl* (*54 0 0 0A) ctOfcig^-r^i^Bl^t^: 

P«^rom3©Bra*6^1 3 
Ci£t)fcf,1-. ■€■ LT, iSiitfiI«2 0©iiftl§l 2© 

Jft3 0limififtKl 3#TEOSR©**»&& 
S«ftC£U«laSl 2 a©Ri*«<Tt, SOG 
Bt*l«Bt-&-rK. CMPW*Ta«t«»IT**fUttlC 

SC. I3fflin«ili sro^K^a-trx^ 

[0 0 7 7] *^J©^3-/^->ffi«t©¥HK7^ 

EH. /ty K2 6, +«Wl^s» K2 9R. 2 

9 L € Bfc HT*t H £ £ < DS^ffi 6 flT 

5. x-^igftHSS (">7 hu^^fc-toia*ica 



(11) 

o*#it>yu >^«^t*rit-r*siaiaiB&tJi»ej5ic5) 

2 l &3/-;MRtti 2 7 i©Bsra«*Xfctt, 0 4X12 
*->n r , NLt**ft#8S»e»nT^a. sellout 
2 1 a» >:/u >^0SS2 4^«u->yu > 

^«^5rUi^-r-5i±l^EHLoUT OTKHBT^afc*, 

5. @6tC^fJ;-5{C, A**F/ty H2 6©« 

*j&»6>XtR©rt#'M«]*>3EiBUi. x-^HKIIjIhISS 2 

1 CX*t5E« (DXIN (x-^fl^) , tiv 

ddX, V ssx , ^D-y^ffi^, K&VUyZmn^) L 
INfc. y — h HiKiftlfilSS 2 2 R , 2 2L, l/V^-v 5 
R^XMsllSa 3KA*-T4E« (DY I N (5 s —* 
f§#) . «ilSV ddy , V ssy , ZUyVfm, WMZU 

K)[5]gS2 lfcAft-f^eEttLm&'etti^OEJI&IC 

t5 f -^»tt»lHllft2 1 t©«Mffl*Yfctt, A*Sf 
Ay F2 6Stf-tC^6OA*E»<0IBIK»J«$nfcffl 
ittE^©1SSc©/J^tt^5-/1^->Si ~S 3 t. x 

-^^ie«iIhiss2 i cAArsEttLuimcKasnfe 
mst«»oE»m^ ir 5-/t^->Tt*j»*8S»&nT 

lr>*. St*. B 6 TttA»«ff/Vy H 2 6 ttffflftM 

30 [0 0 7 8] XlJlttrty H2 6©¥Bi»*fi, ^©BS 
^#SiS«>aJE»«0*mS5««2 6 1 t^rZfribtt 

tBLfcEH?IHSUgB2 6 2 t*»6J«*. S«©£^f* 
»*»65&»Cfi«-r*X**f/Xy K 2 6©EH?ltilL 
SB2 6 2 tta»mi£MgG2 6 1 ©^ffliJlr^ltTfiS LTfe 
0, ««©fc*4 ] *«l*^^ffl!llC'fiB1--5)A** : ? L /'?-y 

K2 6©En?ittib^2 6 2immmM&2 6 l©affliJ 

fc»*TffiEUTt»*. mm\mV®2 6 2WtC«Mit 
«lfi©/J^tty5-/1^->S2 **E«SnTti*. g 
40 ic. E*5iaiUffi2 6 20*ffl5Wt"t^A^9l#HiSn 
fcE»LHi:BM4«»(O^^S-/^->S3 *« 

2 6 <Dmmm\ztev&ii.mB<Dfhtttfy5.-rt?->s\ 
a*Es$nTv>£. 

[0 0 7 9] MjzEbfcS1S©£*a<gil©^ = -/^-> 
N R , N L UA^wfAy K2 6 ©ffiBST&A/TJ&fiK 
^ntfeD, £^©*nffliJ©A^SfflT/t-7 F 2 6©E^ 
?ltBUgB2 6 2 £©ra©£#B#K:tefflftL£/M*tty 

s-/i^->S2 ' *«E«snTi/»*. ^^c, yn-rt 

so ^->Nr , Nl (DftMitX JlMWy h* 2 6©5fe«iC 
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«a»B»tttfflSt s -/t * - > s o #ie« 

tt. (iE*», *#^) fcH&"f\ ffl*©Ptt (H 

[0 0 8 0] UROAAil^/ly K2 6«01 8 KskT 
$D<S*tt«*^ (AC F) 3 8^L.T7^y7* 

7l/+v^f-^3 9at, £©±lC«E*;a-nfc«» 
*»X h 7< 3 9 b i^b)S^. Z.<D7V 

*^Z?)ly—?3 9 &<Dm£.\l3n=?Ky h* 2 6 am 

t <om\z\t mis &mnm 3 s^tttnt^*. 

[0 0 8 1 ] S7jtt3l®IS£ 3 8 5 ~ 1 0 u mgg 

©#tttfe^3 8 a iJg*ffl*feg:«t8gtt 3 8 b£*>&tt 

T"7 1/+->-7*;Ut : — ^3 9 a SETTS. K2 
6 i-7l/^->y;U^-yffi^3 9 0«fi3 9 biteffl 3 

uasnTKttwt^rswttia^s 8 a^^-bx 

#*»ttf4fc«>. S*tt^«^3 8«-5-©*^*fS]tC 
0*l*tt*tl/TH5. ft*. 0 7&tX0 8Tt)A* 
SfiH^y K 2 6 «*©»*«& LTH^SnTl^S. 
[0 0 8 2] A**FAW H2 6«DJIBC^5-^^- 
>ffi* (^3-/1^->A, B) ifflizBL 
fciilcAaJHVtv H 2 6±©j*ttift«©SS3©JiM 
ttttlftl 3©aiBU^;UA*SllSt?5Ttta:<H*««2 0 

©■entisiwcfcs©-*?, waigTttAassHV'w 

F 2 6 0«*Tt>SmWff U- h*«T««0. AfcSTF/t 
SI13 0iIft^HlTt^ <£^^A77« 

^/■W h*2 6ohii:^5-/^->«*«ji«-ii: 

Mttittf 3 8 a t^3-/^->HLTX* 
Wfzty h'2 6 B3ft*S/a - h^SWi****. 
[0 0 8 3] b*»U \l3M=?nv K2 6M 

tftoT*9, XtoWrf-ny K 2 6 ©^Hte/Jvfrtt^S 
-;^->Si ~S 3 T**fi»6nT^4. 
©, A^iSf/ty H 2 6BO->3 - hfcSfrikT?**. A 
ilHfrny K2 6£/MHW5-/t*->So ~S 3 £ 

©mm*. /h»tt^s-/i^->so -S3 momhi 

14. B2^Lt^'S-/'1^->S4 £©mRi OS 5 urn) 

-> a - h £ KitT S tb T* * -5 . 
[0 0 8 4] ft*. A*ffl^/1y H 2 6<Dfamz$i\,*T 

«Bi©i3©ir«ii 3©sna**Mtc««-r 
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sRLTfeA^**, A^iffl^y h* 2 6IH©->3-h*E» 

jhffcfeKa, x-hWFtn? h*2 eiwicraissnsys 
wi*->t>/MHtys-/i*->£-fs. /jN^it^s 

-/t^->««±©lSIKtiS«OfB3 0)ilil»6»l«l 3© 

(jEJSM, WEST. m*<DMVt (=&M, £ 

[0 0 8 5] 0 9 te+^iVW h*2 9 R©J132£:^-r 
&ft¥WmX'&Z>. flWmy h*2 9R (2 9L) 
tt. x-^HK»)liIBS2 1 ©ttTatMi©*^* h* 2 
6fr«=>©iBi& (^g©3S^BKi'jlc*ttSi£iSI?;tramJE© 

^A°yH-C*0. ffi^-X b£*ttT#7XS1S3 5© 

20 9R (2 9L) ©JlHiC«y5-/'?^->NR , Nl 

C©fci6. ti#FAyF2 9R (2 
9L) fCiS^TfcSSHVW h*2 6 «IIi© 

WTUttmMWy H2 9Rty3-^^->NR £ 
©WRS$:0ilA«7 0 (imlCl^LTSD. S^-Xh* 

«^ISHHfcK«LT»S. EP^, +ll*f^yH2 9R 

5-/^->t©MPiJ:0^<^S^nT^-5o 
so H2 9RMH0^5-/^->fc'J^lty 

[0086] noit mmmm 1 cis^tf 3 ©«r B T 
mumi 3*mmm2 4 0 0 0 A^iLtt, ^-©h 
2 0 3 ©sf b i*6»^ 1 3 (omtRmafi 

151 20 00 At^-5*XCMP jaaSrJgLfejKS/l^. 

1 3 1 K43tt*W*«(Df6 3 ©grp1«fee:M 1 3 
©RP»*S*f#Rff»H-e»4. iit. 02 44 s © 

\zB?mm*&mj3fae>nmm<Dttifi$:7fiV. 026* 
\z^o^-)i±m^0i<Dmmm<D^^L. m27 

t®7"P7 hAI^$:jI^a-5^^7«01 0+©d-d' 
«tia-5H*1 s *«*lM©»BIJ*0»**7RL, 02 8 
(fW^n-y hAW^^^^^^ttH 1 0 4>©e - e ' 
initio H*+*^#ft©SI««©ttft£^-ro 

[0 0 8 7] cn^©07i^W^«fc5tr, H^®JS2 0 
TSt& s s-)VW$. 1 2 7 T©«*lBt»Mtttt 2 7 2 0 AT" 
so * 0 . ^^©KH (PJPS 1 0 0 0 A) #0 2 3©^- 
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ftlCjfcUffi3l£<fcoTH-&. B3R«« 2 0 
2f&£JLhfc&#£ttT^5. 

[0 0 8 8] S« (f7^) i#TOg^lfl(i^2 
9 1 0 AfcmMBSftTH*. ->—;!/*« 1 2 7 ©±ffl© 
**S#fi^E»;U&l/2«TK«*l>U ->-;kb* 

*!>LTi>5. ic, 5/— ;14M l 2 7 ©fe&5att±iHS5 
*«*%>»<, +A«***^4i3i!A»**SnT*0, £JE 

[0 0 8 9] L-^U H*fe«2 O0)S^RJ9S$1 0 

0 0 A£AT»caiA*C4:*«a*n5. H*«Ii!£2 0 ©181 

* (ttl 4 5 0 0 A) t&otl>5. unti. 023© 
ftjfcWtliJBifcA**^?; H 2 6 0tt*«<«MttF£iC 
&o£%>©i:#>L£ft2>. 
[0 0 9 0] SUVI2] 'HI 1 a*9S9!«}%K»tt 

raiBaoifias^-ra^ffiH, bi 2«ni it©c 

[0 0 9 1 ] *«©S»SatSA*^ffl»«2 3 1 fcH 

i ©ssta!«*/i*;wffl*s i 3 i tKmmam 

2 7 teMiLLfz&Wi&MM (l>to«>*^^) ©^*3-A 
*->ffi* (ll©>5-;H©^5-/^->Atl2 
©/^JH©n-/t^->B) ta^xi^t^l;, 

>fl!af/VvH2 9R, 29L^> 
x-*»B»igB&2 l©«H*)»ttlfi«®0^5-/'?3' 
«10^3'Jl/i©y5-/^->At^2ffl 

1 2 7©->-;nzgpBffl5i 2 7C©«ii«rtT*H 311 
©^^kiw^'s-a^-ms, ->-;i/j2g&©EHL 

OUT MK:lt#8S«>fcy5-/'«3'->AfiDttfti2:iriiSltJt 
*->a©$Hft«*£ifc-3T^*. IP'S, ffi»Xttfi 

e>nTi5 0, 5 0%£AT©A^->^tCftoT^-5. 

fluko/hft-ttys a ©Bfflni-g-n-^nsft* 



(13) 
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mm^ \ 2 7 C(c43tt§^2©/^;Ug©^3-A^- 
>B' tt£»tt©*tt*63RiBT?»5. Z.<DTctb. zs-fr 
B3ffig&l 2 7Cfc*lt*W*1»OSB3G)JIIHWe»Kl 3 
©«Ete0 1 2 ©j&RTStr «fc 5 K»*Wft*»©/h» 
tt^5-/t^->at:«t*IHi!b*«R|ftbfciifaS*MU 

[0 0 9 2] ->-;UE3PP|gB 1 2 7 C (C^S©(Sl^^© 
/MHt^S —}\5> — > a *K»tfc*«fc*ViT. % 3 © 
SMffilRBIti 3©gl*CMPllt5t> ->-;HB« 
io 1 2 7©a?B©¥ffiKjfil>gtKKttUlzgpp|gBl 2 7C© 

T'Eg^gUl 2 7 a©4«ffiTH*nfcS'— ;MH*1 2 7 

ffT^>©T'. BS««2 0Rtf->-;Hi«l 2 7©J8K 

j»A7y*a«ttiiHsn*. wk, 4awa©->-;naiHeB 

12 7 a©3%T'fe, v—;i/ffi^l 2 7 ©Ti2©£;&$l 
[0 0 9 3] S'— ;HHH»1 2 7CKJ3W-'S» 

U (ftIitfe^xy5-;^->© 

^ - > a M*« S < © » y 5 - A* ^ - > a jWB. < ft 

*rt5. zL<Dtttb. ^3©§^tn sommmmis 
-Miv-jnaPBan 2 7 c©iistrit^Ta<ftD, 
->-;UEgp^g|5i 2 7 c©^#gp^*sa<4aiB®tft0a 

^->mm^mcm^. /mj-w-^s— a*^— >a©»£ 

*6U ®«£;*;£<T-5£, Iiilfflli[6l^<S; 
SB1 2 7C©£*a&#«aS<43effiifcDS<. ±E£ 

rusk. z:©^iHs«^^tcwe$nTi^*^.gt&-r 

3» #0!tt?ra, ;HSB» 1 2 7C©WIIl/-h 
£^©J18fflJ; 0 fcfc«>*y$-n**->$NJ£Sffl-r* 
d£l~<fcD, 4g|5fi©->-;UEHPSa5l 2 7 CTH^nfc 
1 2 7 ©3a35 J Ma*ffi^ 2 0T©gel8iJi£* 

*P&*->-;usb«i 2 7 ccjSKfftw^ifrrenT^- 

fc^B<ft-5o 2 7fttfHS|f®«2 0©¥ 

io [ o 0 9 4 ] m 1 l Ic^-f <£ 5 ic, ;naBS8B l 2 7 

SSc©MfflW/MHtys-A*-> a jWftUT*0. v 
-;i/fflCD±Tattt«*lRl^l««E5!IUfc*»OgfllH* 
/h^tys-^^->a*«l»»UT^*. i^*[S]©MTO 

T«JWW«^-hJi«*%)jtt>©T->-;l/±TS 
50 C«mt)«)t*A6*l*. «*|6I©SW*/J^tt^ 
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l/Tli4©T?li4<, *08Ttt. «*lS]OS»*/h»tt 

cBSst-ci^-afc*. ->-;nainffii 2 7 crtT?©«* 
»T?©«jaiweu-h* t a<tt* i b©t#A6n4. ft 

©rt<B!»!g©¥«fl:a*-)l2fe#T#£ fc© t#A f,n 

[0 0 9 5] ifc. JUIHIBffll 2 7CKfet»T£< 

& b * » * ^ t # * . 
[0096] ins, mmrnm 2 tc^^x^ 3 ©jsiib 

iill 3 SBIJP^2 4 0 0 0 AT«LfA -?-©H 

2 0 ©*«[>«©* 3 ©ipiieii 1 3 ammmtf 

$51 2 0 0 0 AtCft-SSTCMPMaSrSSbfc^ft/t^ 
;l/ffl*«2 3 1 t*3tt-5W«»©^3©«F B ^^l 3 

yp-y hDEP£«*a&^:7«0 l 3*©a-a' SSlC 

»5->-;i/*Eia«*iRi©aBiJii©»*«r*u> B25 + 

©7P>y hD9l^)g*a^)^5-7tt0 1 3+©b-b' U 
0^P7 hDBJ£*ta*^5:7ttia 1 3*©c-c' B. 

\zBoz/-)v±mm^fa<Dmmm<Dftifi%*i'* 027 

rp(D7n>y hnW%mt3.Z>tf7 7te®l 3*©d-d' 

mzmowm*&mjsfa<ommm<Dttm*7iiL. 028 

<P<D7ny hn%i& : mteZ>>/7 7l$m 1 3«p©e -e ' 

[0097] dne>©s*^*ij*«fc5fw, i*it2 0 
atf '>-;k** 1 2 7 -t:<Dm±mm mm 1 3 8 0 at- 

» D. *W5itt©IWM (KJ»£ 1 0 0 0 A) i»H10 

-So Stt (f^) ^#T©flk*l»JPStt» 2 5 0 OA 

tm^frt>T'$>Z>o ->-;i^«l 2 7©±ffl©«f*»*« 
te^SjKfcHJfiJB* 1 Kit LBS 1 /2 ETRcM^bl* 
■5. JHfi*l 2 7©££ffl«H§¥fitCftoT 

i^-s. ::ntt->-jMS«i 2 7©TjS©£^rhc©^*5 

^<ftorc7^T-&£. 



[0 0 9 8] L^U m 1 3*»6a*T**«t5K:, v 

— 2 7©Tia©s*i««©Piia©wiJStt*«JS 

<. iS*ffiS2 0S^y-W«l 2 7T©«*H/PM 
ttl 0 0 AJKTtttftoTI/ift^. GaPPISB 1 2 7 C©** 

^n, mmmm2 oftmit£.<o¥-mttz> : b<D<D, mm 

351 2 7C©»#S$Hi&4JE£fc**-*ft*«**. T 

3a©fe^p^5i 2 7 c*^£*a©±*^(6]d^icon 

io TjSWfe&PPISBl 2 7 C^e>TjZ2©'t 1 ^|nl* 1 5l: 
t? n/^ - > £S *««r*f y 5 - 1\9 - > a £ Pfig t 
Tfc6^. frfrzmtt. 1B*S*2 0fttf->-;U»*l 
2 7©ffifB«©Sft4¥fifl:*2E:KT#*. 

[0099] mmmrn 3] bu i**%w<Dmmwm 

BgK8B©ifij2£^T8B# 5 FHa0. 01 5 tela 1 4<p©C 
-C *K»oT«WrUfcttJB**-rW®H-e**. ft 

KKWr*rt*£iW©«l*Stt^iS»JB l 

[oioo] *m<DRttmwiBiK*)im3y&3 3 in 

H*M^2 0£BlDHtf->-;HR*2 2 7fttf-t©fl.« 

*fixu5. ^©«iaB*[H]ei/^->pii. x-^ 

HBMHiK&2 l*"pmMWy K2 9R, 2 9L©Jlffl 
^AfcSS^AW K2 6<Dmm\Zb£-rz.tte<mffi.J5fa 

30 ^sisiiTM^nt^?., ^©siKiimiHia/N 0 ^ 
->pitmmmm.2 os«ric-r«ia*©«i«fi*©#'j 

^^©iHia^^m^ttsfc©©*)©-^^^, 

[0 10 1] *«ttt. »«H*IHIia^^->P©*J« 

mm^<D^i(D^9)im<Dmi&iO-'-hU4 v t, jam 
©^i©^^;ph©x-^^7, v-^tis«7as 

40 tf^iB^iOp wmffltt<Dm2<D*9)\sm(Dmytm 

1 2 tc^.iTfca^J£affi (^to««>*^^) ©^2©^ 

fjimwmm&ytmi 2 P t^ft-r-s. 

TBEi»»^J(S 1 <D*9 )Vmfr<b&Z>rt9->®m\*m 

2 5%T*^Sfc©. SiKia*IH]0/^->PT'©mi© 
^^;HS^2©/?JH/i^W/^->Mfef 

n\zmttt>i±T&z>. 

[0 10 2] ±t©->-;kr« 2 3 7*>t*WHH 

>y0SS2 4^*1 ©/^;WH©fS^EHL 
so OUT *^©$SSft(7 ; -^IS7p tUTfiJfflSnT^ 
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•5. Z<Dtz#>, &l<D*9)Vm<DK®Ly-h»4 t ' * 
SHH7-.X«ffiE«7 a p ' UMr-^i7 p t«» 

to i o 3] «<HB#iaia/'<^->p*«»*©if«2* 

«S«H*KIB/^->P©fT^fctt^fc«*2 OOfrW 
tttSft^ioTt>5. y-*»E»lHlI&2 1, B» 

<t^+»->y'j>^[iiss2 4, atfy-muB»@*2 2 

R, 2 2 L^<D^j2|ElS&ffii£tf)S!l^l/-f7£ h^ft^K 
OQaAt?— >P®frH£WMM2 o ©fif?"J<!:£fi5x.-5 

[0 10 4] ^©.fcS&SfHilJlSIMliIIi/t* — >P*ft* 
•5S«3 3 1Ttt. CMPffiaffi©*3©JIIBMfi»IRl 

t»^SMH©*1BIHIi!!i«l«3a«ffllBm««ltlt3&«-3T^* 
W*l^-h*«ffl«i*»6»*3 3 l©i:©a5#T*> 
BS^ b < ft 0 . '>& < £ fcnXffi* 2 0 ->-;i/«# 

2 2 7 -c\zmms.(D$tw¥iB&zmmT°z z>o 
C0105] m 1 6 «, mmmm 3 k^t* 3 ©hm 

1 3 £®US**J 2 4 0 0 0 AT^ILfdl. ■€•©■ 
^m«2 0©4><bffi©$3©JIMil&&llgl 3<D&mmifi 
mi 2 0 0 0 AK£*STCMPjftS£«Lfc»a/'** 
;Uffl»*3 3 l£&lt£ffl&&©!B3©JlfKII&&Kl 3 
©IBff#tf£*?-«MR»*BIT»*. I24t© 
T'P-y hOEPSrffi&^^telll 1 G-fWa-a' «gt 

<D7°Uy bOft)$:mia%tfy7ltm 1 6 4>©b-b' & 
K»3H****#fa©»l«JS©#tf**U 112 6 + 
©^Py hOS]^»ta5^5-7«01 6 4=©c-c' ft 

t:»"5 5'-;i'±a«*Wfflaiu»©»**»L, 027 

hOEPSrjf&^^teEl 1 6<p©d-d' 
ifW/n-y HOEPfc&ta-S^:?^ 16t©e-e' 
[0 10 6] £*!!>>© 0fr £ ¥<J £ <fc 5 Ii®«2 0 

&tf->-;MH*2 2 7 (v-;hhrisB2 2 7 cs^tr) 

JiJ?^«^)9 5 0 AtSofc. If«Si2 0Wy-;i' 
*«2 2 7-eo¥Stttt*»T?*ofc. fc*S, A*«^ 

h*2 6©HHS*Ttt^flf**£€f*T**fc 
©. A^SsHVW H 2 6 ©«H*tfT©«{HH*K]£iA 
*->P©/^->««£jefcTtf:mi. Mfc-a^Ste 

[0 10 7] ia*TO|Hli!b»**«K«»r*«l«S* 
t ITU 7 FttftSS 3 KWtffc 2 ^©BBOffll, 

ftT«ge«l©y-h^4, SSl©**JHl©y-*iR 
7, V-X*«E»7 aRtf<HMBI8l 0, S2©^? 

)im<Dm?tmi 2^5^fMiosi 2 at$s. 



(15) 

h»4«Jgl©.**;Wi©8HHy-h»4p KjlStTT 

B^m«2 0 ti^euc:, fiflay-h^4p &* 
> p (Dffii&mm\z 7 4 -)v vmtm 3 \zmttt 2 -zxom 

^MJ®2 0®^#Jic-«'JT;^M(KB^IH]ei/N^-> 
£^fi£T-£. H*«tf 2 0Rtf->-;U««2 2 7©3Efc 

[0 10 8] iudT, CMPaaSK^Ttt, 4fiffi£ 

fi£2n*f&. fi©«lfrT?ttll8*£UT/t*->?BKj&<<£ 
«HW*iB©£©ffl£©/^->$flW*l&«L 

Hi) fis*«fi<fesfc»6T*a. for, ££©AftBi 
^©«!Stt;Wg*£#££l*ftHBiii 

/h^ < i.t?fBir 5 >yA»^e LTii*«*te. ^-rn 
©£# (^*©miim, ^jg»«, s^^se^j, ^igiae 
»©cMPjaaTHB«t!i«H*fiH*2 o©iata©Miijw 

40 ^^©t#A?>tl§it86. 3«&aji*» 

[0 10 9] ^IB. 5»aj(!|/t*;WS«Of7^ 
<XfJt*HTa. A^SfA7 K2 6*««t>j£lifttt 

^fiT-e-c 1 *7cE5«J©niH3&»e. bTffi©^t#^.e> 
n?>©T« c©A^^/vy h 2 6 z-stsmmt&mm 

&an«»Ht*SL/T^4. tot. B*ffi«2 0©IH] 



<8Pfj¥ n-72804 



29 

*»Ji«aa!J**#«E-rs. B^IHCi/^->tt, 10 0 

0 a~ i o o o o AmmofcmummizRmznzmm 

(1*) [HflgB C7-f-jPKaMbJI3K: 
**;m©x-**7, V-ZttBB*7a, 

brio. %2<j)*9)vm(r>m%M\2 j t>-77 9nmm 

MDffil2a) ©#*&<?:. Biit4 , T;in<=>S#[!!][flgl$© 
«H«iS<!:#*.Sft*. *«fdO«ffil«*IHIi!b/'«^->P 

^^7 P , ««IV-**«E«7 a p KtfttftWitEft 

1 0 P ©**»ritUfcfeOT?»4. *^J©G3db^*BB<J: 

m^-?m7 v Rzmw*mB*i o p *^t»ct«w 

AaSWftIHia»»&*«B3filHli!b/'<^->P© 
S^tfnif^^. jg©iBS?tlH]£]/^->P©4'T©ft 

«£tt«fc#jEa^»l6LTl»fc<T'b«tofct». 
[0 110] B*Pfla/1^->^3^ 

T&V>«&. S+IHCiWroxy K3lf-S«ffilia*IHli£b 

*3Wjfi*»**. i^Ifl^l 0 0 0A£TF£fc 

S<fc5&H&5iS»£©¥ffi{b£4Brr*«£«, 

[oiii] ±K©*ifcjKis©?£ji/i*A<a««: 
*©«*a^*©te#«©«^«s©**s&K:B;B"r* 

[0112] ±EIWfi»J8©*a/x*;i.a«tt* 
(tft) tt^^juisrsw^Tt). *mwzmm-ez 

[0 113] JEC, *»Wtt««/^*;US«KI8S1*. 
ffi«777 h^X^l^fflS^ICilfflT^Sfc©"!:-* 
So 



(16) 

[0 114] 

tt, J£±tf©rc*©(pra^«S«hSia*6^t©J5e^I 
g£iiia-tf-*atfft6-f. fFVttaillHNfiftK©* 

[0 115] (1) «HVty l*©ifi#£. 
■ ©ys— ^^->**-r**^ JKWy F©ifi8©' 
±j|©JinifiMt©j£K&9 U^^j6«H*««TO*il 

<b $ *IT >«C t >««TBIH £.tZr> T^fcSf/t y h* SE© 
BW*tt**3fc#Sft. SS^/W h*«©Tift**«Hi-r*r 

ic&a:^, E.o9F0jaaffl©jim«&ftR©i«i«fb<&^ 

©n>^ h*-;U©77.^^ hifc£3fc§T£5©T, 

30 sffl^rtsstj. 

[0 1 16] fLT, H*®**©*^? K©ifi»* 
Kfc£«JI©^5-/^->#&1*i£&£ftT^£<»:, 

[0 117] (2) AASHf/tyHOBIItEiSn 

7c^5-/i^->^5paet)(ci9B»fb$nfca»©/jN»tt 

j$iKi&&©jiffli&&K© 

[0 118] (3) ttmV&oXtlffimy 
a - h^5iSllC|56ihT#-2)o 

[0 119] (4) £©A**FAW K£-t©HHK 

E«*nfc/h»tt^5-/t^->t©mw*«, E»t-e 

©jfi^©y5-/^->t©WR|J;Dfej£<K5£$nT 
<t**^. ll^tt^«ll©^ttttiia^lCJ;-5A*a^/-? 

so [0 12 0] (5) 'P&aSfiP/'W Kt-€-©«HfcE« 
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[0121] (6) F©iE#ttKI8S-$\ B 

[0 12 2] (7) II:, ^3— /t^ — >ftS/—;m 
^©ftJigBic&iStts;! o, 

[0 12 3] (8) ->-;i/ffi«»^*S-A°^->^x 

[0 12 4] (9) tbT. ■*M«©iMi2{'iHM$ 

[0 12 5] (10) JEfc, #3191 (c is UTH, BSflfB 
«£^DBtr->-;Mfi«©KgBffiitic«. ->-;u««o 

mmz&iizmmmvmmmmmvmmimwi&itzm®. 

^a«ic«:uiniB«o»«iw*u-h*»3ai<a:*fc«>. 
c n 5 1 # -r s n -a jg t gs n ffi t h * n ~> - ;w «s « 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To embody a structure 
capable of achieving the uniformization of a polishing rate 
without increasing the film thicknesses of interlayer 
insulating films relating to the films to be polished with a 
substrate for a liquid crystal panel having a laminated film 
structure obtd. by alternately and repetitively depositing 
the interlayer insulating films and metallic layers on a 
semiconductor substrate into which element regions of 
transistors for pixel selection are built. 
SOLUTION: This substrate for the liquid crystal panel has 
connecting plugs 15 for conducting and connecting wiring 
films 10 consisting of the first metallic layer across the 
second interlayer insulating film 1 1 under a lightproof film 
through apertures 1 2a opened at the lightproof film 1 2 

consisting of the second material layer in the pixel regions fojga>%^ -v**< 
and pixel electrodes consisting of the third metallic layer " ' * 

across the third interlayer insulating film 13 on the 
lightproof film. Lower layer dummy patterns A consisting of 
the first metallic layer and the upper layer dummy patterns 
B consisting of the second metallic layer are superposed 
and formed on the circumferences of the input terminal 
pads 26 of the non-pixel regions. Since the level of the 
deposition surface of the third interlayer insulating film 13 
on the dummy patterns A, B is raised, the excessive 

polishing in these parts may be eliminated. The uniform polishing rate is, therefore, obtd. in CMP treatment. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the pixel field to which the switching element corresponding to each pixel is arranged on a 
substrate It has the laminating membrane structure to which the laminating of two or more interlayer 
insulation films and two or more conductive layers was carried out by turns. It is the substrate for 
electro-optic devices with which flattening of said much more lower layer interlayer insulation film is 
carried out, and it consists of the conductive layer of the maximum upper layer of these two or more 
conductive layers by polish processing at least. The substrate for electro-optic devices characterized 
by having the dummy pattern of the monolayer which consists of said lower layer conductive layer 
formed in the non-pixel field on said substrate, or a double layer, and consisting of the interlayer 
insulation film of said polish processing at least near the terminal pad. 

[Claim 2] Said dummy pattern which said terminal pad is an input terminal pad arranged near the 
substrate edge in claim 1 , and has been arranged around said input terminal pad is a substrate for 
electro-optic devices characterized by consisting of two or more subdivision dummy patterns subdivided 
superficially. 

[Claim 3] It is the substrate for electro-optic devices characterized by being a non-dummy pattern 
space between the phase next door **** aforementioned input terminal pads in claim 2. 
[Claim 4] Spacing with said subdivision dummy pattern arranged to said input terminal pad and its 
perimeter in claim 3 is a substrate for electro-optic devices characterized by being set up widely and 
consisting of spacing of wiring and said dummy pattern of the near. 

[Claim 5] It is the substrate for electro-optic devices characterized by for said terminal pad being a 
junction terminal pad arranged at the method side of the inside of a substrate in claim 1, and setting up 
widely spacing of said junction terminal pad and said dummy pattern arranged to the perimeter, and 
consisting of spacing of wiring and said dummy pattern of the near. 

[Claim 6] In the pixel field to which the switching element corresponding to each pixel is arranged on a 
substrate It has the laminating membrane structure to which the laminating of two or more interlayer 
insulation films and two or more conductive layers was carried out by turns. It is the substrate for 
electro-optic devices with which flattening of said much more lower layer interlayer insulation film is 
carried out, and it consists of the conductive layer of the maximum upper layer of these two or more 
conductive layers by polish processing at least. The substrate for electro-optic devices characterized 
by having the dummy pattern of the monolayer which consists of said lower layer conductive layer, or a 
double layer in the seal field formed in the perimeter of said pixel field, and changing from the interlayer 
insulation film of said polish processing to it. 

[Claim 7] In the pixel field to which the switching element corresponding to each pixel is arranged on a 
substrate It has the laminating membrane structure to which the laminating of two or more interlayer 
insulation films and two or more conductive layers was carried out by turns. It is the substrate for 
electro-optic devices with which flattening of said much more lower layer interlayer insulation film is 
carried out, and it consists of the conductive layer of the maximum upper layer of these two or more 
conductive layers by polish processing at least. The substrate for electro-optic devices characterized 
by having the dummy pattern of the monolayer which consists of said lower layer conductive layer, or a 
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double layer in the periphery field of the outside of the seal field formed in the perimeter of said pixel 
field, and changing from the interlayer insulation film of said polish processing to it. 
[Claim 8] It is the substrate for electro-optic devices characterized by stacking said dummy pattern in 
claim 6 or claim 7 on the isolated pattern formed in the control wiring layer and this layer of said 
switching element, being added, and changing. 

[Claim 9] In the pixel field to which the switching element corresponding to each pixel is arranged on a 
substrate It has the laminating membrane structure to which the laminating of two or more interlayer 
insulation films and two or more conductive layers was carried out by turns. It is the substrate for 
electro-optic devices with which flattening of said much more lower layer interlayer insulation film is 
carried out, and it consists of the conductive layer of the maximum upper layer of these two or more 
conductive layers by polish processing at least. The substrate for electro-optic devices characterized 
by having the dummy pattern of the monolayer which consists of said lower layer conductive layer, or a 
double layer in the near field of the actuation circuit which is arranged around said pixel field and 
supplies a signal to said switching element, and changing from the interlayer insulation film of said polish 
processing to it. 

[Claim 10] In the pixel field to which the switching element corresponding to each pixel is arranged on a 
substrate It has the laminating membrane structure to which the laminating of two or more interlayer 
insulation films and two or more conductive layers was carried out by turns. It is the substrate for 
electro-optic devices with which flattening of said much more lower layer interlayer insulation film is 
carried out, and it consists of the conductive layer of the maximum upper layer of these two or more 
conductive layers by polish processing at least. In the corner field of the seal field formed in the 
perimeter of said pixel field The substrate for electro-optic devices which is low distribution of a 
consistency and is characterized by having the dummy pattern of the monolayer which consists of said 
lower layer conductive layer, or a double layer, and consisting of the interlayer insulation film of said 
polish processing rather than the side field of this seal field, or the boundary region of the corner 
concerned. 

[Claim 1 1] In the pixel field to which the switching element corresponding to each pixel is arranged on a 
substrate It has the laminating membrane structure to which the laminating of two or more interlayer 
insulation films and two or more conductive layers was carried out by turns. It is the substrate for 
electro-optic devices with which flattening of said much more lower layer interlayer insulation film is 
carried out, and it consists of the conductive layer of the maximum upper layer of these two or more 
conductive layers by polish processing at least. The substrate for electro-optic devices characterized 
by having the dummy pattern of the monolayer which consists of said lower layer conductive layer, or a 
double layer in the seal field formed in the perimeter of said pixel field, and changing from the interlayer 
insulation film of said polish processing to it except for the corner field. 

[Claim 12] In the pixel field to which the switching element corresponding to each pixel is arranged on a 
substrate It has the laminating membrane structure to which the laminating of two or more interlayer 
insulation films and two or more conductive layers was carried out by turns. It is the substrate for 
electro-optic devices with which flattening of said much more lower layer interlayer insulation film is 
carried out, and it consists of the conductive layer of the maximum upper layer of these two or more 
conductive layers by polish processing at least. The substrate for electro-optic devices characterized 
by having two or more false pixel irregularity patterns containing said lower layer conductive layer, and 
consisting of the interlayer insulation film of said polish processing in the non-pixel field on said 
substrate. 

[Claim 13] It is the substrate for electro-optic devices characterized by carrying out expansion 
formation of said false pixel irregularity pattern in claim 15 repeatedly in the two-dimensional direction 
on said substrate, and changing. 

[Claim 14] In claim 12 or claim 13, said 1st conductive layer electrically connected to said switching 
element and said conductive layer of the upper layer formed on the interlayer insulation film of said 
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polish processing are connected electrically. Said 2nd conductive layer is included in the medium of said 
1st conductive layer and said conductive layer of said upper layer. Said false pixel irregularity pattern 
The substrate for electro-optic devices characterized by being either of the 2nd dummy pattern which 
consists of the 1st dummy pattern and said 2nd conductive layer which consists of said 1st conductive 
layer, or the pile of both. 

[Claim 15] It is the substrate for electro-optic devices characterized by for said false pixel irregularity 
pattern consisting of a false gate line and the false data line at least in claim 1 7, and changing. 
[Claim 16] The electro-optic device characterized by pinching an opto electronics material at spacing of 
the substrate for electro-optic devices specified in any 1 term of claim 1 thru/or claim 15, and the 
transparence substrate which counters this, and growing into it. 

[Claim 17] Electronic equipment characterized by using for a display the electro-optic device specified 
to claim 16, and changing. 

[Claim 18] The projection mold display characterized by using for a light valve the electro-optic device 
specified to claim 16, and changing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the substrate for electro-optic devices which 
carried out the laminating of the pixel field on the component field for pixel selection about substrates 
for electro-optic devices, such as a substrate for reflective mold liquid crystal panels. 
[0002] 

[The technique of relation] Japanese Patent Application No. No. 279388 [ eight to ] which these people 
require for the application on October 22, 1996 — with, the configuration of the substrate for liquid 
crystal panels described below, a liquid crystal panel, and a projection mold display was indicated. The 
projection mold indicating equipment (liquid crystal projector) using the reflective mold liquid crystal 
panel as a light valve it is shown in drawing 1717 — as — system optical axis L0 It meets and with the 
arranged light source section 1 10, the integrator lens 120, and the polarization lighting system 100 by 
which an outline configuration is carried out from the polarization sensing element 130 The polarization 
beam splitter 200 in which S polarization bundle injected from the polarization lighting system 100 is 
reflected according to S polarization bundle reflector 201, The dichroic mirror 412 which separates the 
component of blue glow (B) among the light reflected from S polarization bundle reflector 201 of a 
polarization beam splitter 200, High-reflective-liquid-crystal light valve 300B which modulates the 
separated blue glow (B), The dichroic mirror 413 which is made to reflect the component of red light (R) 
among the flux of lights after blue glow was separated by the dichroic mirror 412, and is separated, 
High-reflective-liquid-crystal light valve 300R which modulates the separated red light (R), High- 
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reflective-liquid-crystal light valve 300G which modulate the remaining green light (G) which penetrates 
a dichroic mirror 413, Carry out optical-path reverse of the light modulated with three high-reflective- 
liquid-crystal light valves 300R, 300G, and 300B f and it compounds by dichroic mirrors 413 and 412 and 
the polarization beam splitter 200. It consists of projection optical system 500 which consists of a 
projection lens which projects this synthetic light to a screen 600. The reflective mold liquid crystal 
panel 30 as shown in the sectional view of drawing 18 , respectively is used for each high-reflective- 
liquid-crystal light valves 300R, 300G, and 300B. 

[0003] The substrate 31 for reflective mold liquid crystal panels which fixed with adhesives on the 
support substrate 32 with which this reflective mold liquid crystal panel 30 consists of glass or a 
ceramic, The glass substrate 35 by the side of optical incidence with the counterelectrode (common 
electrode) 33 which consists of transparence electric conduction film (ITO) which surrounded this 
substrate 31 top for reflective mold liquid crystal panels in the frame configuration by the sealant 36, 
set spacing, and carried out opposite arrangement, [ in the clearance closed by the sealant 36 between 
the substrate 31 for reflective mold liquid crystal panels, and a glass substrate 35 ] It has SH (Super 
Homeotropic) mold liquid crystal 37 in which a liquid crystal molecule carries out abbreviation vertical 
orientation in the state of TN (Twisted Nematic) mold liquid crystal of the common knowledge with 
which it filled up, or no electrical-potential-difference impressing. 

[0004] The flat-surface layout which the substrate 31 for reflective mold liquid crystal panels used for 
this reflective mold liquid crystal panel 30 expanded is shown in drawing 19 . The rectangular pixel field 
20 where the pixel electrode 14 of a large number which show the substrate 31 for reflective mold liquid 
crystal panels to drawing 18 has been arranged in the shape of a matrix (viewing area), The gate line 
actuation circuits 22R and 22L which are located in the outside of the left right-hand side of the pixel 
field 20, and scan a gate line (a scan electrode, line electrode) (Y driver), It is located in the outside of 
the top chord of the pixel electrode 14. The precharge and the test circuit 23 about the data line (a 
signal electrode, train electrode), The picture signal sampling circuit 24 which is located in the outside of 
the lower side of the pixel electrode 14, and supplies the picture signal according to image data to the 
data line, The seal field 27 of a frame configuration where the sealant 37 mentioned above is positioned 
on the outside of the gate line actuation circuits 22R and 22L, precharge, a test circuit 23, and the 
picture signal sampling circuit 24, Two or more terminal pads 26 by which are arranged along the bottom 
edge and fixing connection is made through the anisotropy electric conduction film (ACF) 38 at the 
flexible tape wiring 39, The data-line actuation circuit 21 which is located between the train of this 
terminal pad 26, and the seal field 27, and supplies the picture signal according to image data to the data 
line (X driver), It is located in both the sides of the data-line actuation circuit 21, and consists of 
junctipn terminal pads (the so-called fish eye) 29R and 29L for supplying electric power to the 
counterelectrode 33 of a glass substrate 35. 

[0005] In addition, in order to prevent that light carries out incidence also in the circumference circuit 
(the gate line actuation circuits 22R and 22L, precharge, a test circuit 23, and picture signal sampling 
circuit 24) located inside the seal field 27, the pixel electrode 14 of the maximum upper layer and the 
light-shielding film 25 (refer to drawing 1 8 ) of this layer are formed in it. 

[0006] Drawing 20 is the top view expanding and showing a part of pixel field 20 of the substrate 31 for 
reflective mold liquid crystal panels, and drawing 21 is the cutting plane showing the condition of having 
cut along with A-A' in drawing 2020 . Setting to drawing 20 ,1 is P of single crystal silicon. — It is a 
mold semi-conductor substrate (N — a mold semi-conductor substrate may be used), and is the large- 
sized size of 20mm angle. The P type well field where 2 was formed in the front-face (principal plane) 
side of a components (MOSFET etc.) formation field among this semi-conductor substrate 1, and 3 are 
the field oxide (the so-called LOCOS) formed in the isolation in the component agenesis field of the 
semi-conductor substrate 1. A pixel, such as 768x1024 pixels, is formed as a common well field of the 
pixel field 20 arranged in the shape of a matrix, and the P type well field 2 shown in drawing 21 is 
separated with P type well field 2' (refer to drawing 22 ) of the part which makes the component which 
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constitutes a circumference circuit (the gate line actuation circuits 22R and 22L, precharge and a test 
circuit 23, the picture signal sampling circuit 24, and data actuation circuit 21). 

[0007] Two openings are formed in the partition field in every pixel at field oxide 3. N+ formed in the 
front face of the P type well field 2 of the both sides of gate electrode 4a which consists of polish recon 
or metal silicide formed in the center of the inside of one opening through gate-dielectric-film 4b, and 
this gate electrode 4a Mold source field 5a and N+ Mold drain field 5b constitutes the N channel mold 
MOSFET for pixel selection (insulated gate field effect transistor). Each gate electrode 4a of two or 
more pixels which adjoin a line writing direction extends in the direction of the scanning line (pixel line 
writing direction), and constitutes the gate line 4. 

[0008] Moreover, the P type capacity electrode field 8 common to a line writing direction formed in the 
front face of the P type well field 2 inside opening of another side and capacity electrode 9a which 
consists of polish recon or metal silicide formed through insulator layer (dielectric film) 9b on this P type 
capacity electrode field 8 constitute the retention volume C for holding the signal chosen by MOSFET 
for pixel selection. 

[0009] The 1st interlayer insulation film 6 is formed on gate electrode 4a and capacity electrode 9a, and 
the 1st metal layer which makes aluminum a subject is formed on this insulator layer 6. 
[0010] While carrying out electric conduction contact at drain field 5b through source electrode wiring 
7a which projects in the shape of a ctenidium from the data line 7 (refer to drawing 20 ) which extends 
in the direction of a train, and the data line 7, and carries out electric conduction contact through 
contact hole 6a at source field 4b, and contact hole 6b, the junction wiring 10 which carries out electric 
conduction contact is included in the 1st metal layer through contact hole 6c at capacity electrode 9a. 
[001 1] The 2nd interlayer insulation film 1 1 is formed on the 1st metal layer which constitutes the data 
line 7, source electrode wiring 7a, and the junction wiring 10, and the 2nd metal layer which makes 
aluminum a subject is formed on this 2nd interlayer insulation film 1 1 . As for this 2nd metal layer, the 
wrap light-shielding film 12 is contained in the whole surface of the pixel field 20. In addition, the 2nd 
metal layer which constitutes this light-shielding film 12 constitutes wiring 12b for connection between 
components (refer to drawing 22 ) in the circumference circuit (the gate line actuation circuits 22R and 
22L, precharge and a test circuit 23, the picture signal sampling circuit 24, and data actuation circuit 21) 
formed in the perimeter of the pixel field 20. 

[0012] Opening 12a for plug penetration has opened in the location corresponding to the junction wiring 
10 of a light-shielding film 12. The 3rd interlayer insulation film 13 is formed on a light-shielding film 12, 
and the pixel electrode 14 as a reflector of the shape of a rectangle corresponding to this 3rd interlayer 
insulation film 13 top is formed in a part for 1 pixel of abbreviation. The contact hole 16 which 
penetrates the 3rd and 2nd interlayer insulation film 13 and 1 1 is formed so that it may be located in the 
inside corresponding to opening 12a of a light-shielding film 12. the refractory metal layer side deposited 
on the 3rd interlayer insulation film 13 after embedding refractory metals, such as a tungsten, with a 
CVD method in this contact hole 16, and the front-face side of the 3rd interlayer insulation film 13 — 
CMP (chemical mechanical polishing) — it deletes by law and flattening is carried out to the mirror plane. 
Subsequently, an aluminum layer is formed, for example by the low-temperature spatter, and the pixel 
electrode 14 of the shape of a rectangle whose one side is about 15-20 micrometers is formed by 
patterning. The junction wiring 10 and the pixel electrode 14 are electrically connected by the column- 
like connecting plug (current carrying part between layers) 15. And on the pixel electrode 14, the 
passivation film 1 7 is formed extensively. 

[0013] In addition, as the formation approach of a connecting plug 15, after carrying out flattening of the 
3rd interlayer insulation film 13 by the CMP method, opening of the contact hole is carried out and there 
is also the approach of embedding refractory metals, such as a tungsten, into it. 
[0014] The flattening processing by the CMP method for such 3rd interlayer insulation film 13 is an 
indispensable process for forming Mr. front surface mirror Men's pixel electrode 14 as a reflector formed 
on it for every pixel. Moreover, it is needed even when forming the dielectric mirror film through a 
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protective coat on the pixel electrode 14. This CMP method is the technique of grinding chemical 
etching and mechanical polish using the slurry (abrasive liquid) which consists of a component which 
combines the wafer in front of a scribe and is made to advance. 

[0015] However, as the electrode wiring 7a and 10 and the light-shielding film 12 of MOSFET for pixel 
selection or retention volume C are formed as a substrate layer and the pixel field 20 shows to drawing 

22 In a circumference circuit field (the gate line actuation circuits 22R and 22L, precharge and a test 
circuit 23, the picture signal sampling circuit 24, and data actuation circuit 21) Electrode wiring 7a of 
MOSFET for pixel selection and wiring 12b between components are formed as a substrate layer. 
Furthermore, since lower layer film 6a which consists of the 1 st metal layer in the field of a terminal pad 
26, and upper film 26b which consists of the 2nd metal layer put and is formed, Immediately after 
membrane formation of the 3rd interlayer insulation film 13, surface level 13a shown by the dotted line 
of drawing 22 is rising in the pixel field, the circumference circuit field, and the terminal pad field. If 
polish processing of the polished surface-ed of the 3rd big interlayer insulation film 13 of this surface 
relief is carried out by the CMP method, it will become what the surface relief which also shows 
inevitably polish result level 1 3b shown as the continuous line of drawing 22 by the dotted line reflected. 
Especially in the substrate 31 for liquid crystal panels by the artificer of this application which performed 
such polish processing wholeheartedly according to research, it became clear that flattening of the front 
face of the 3rd interlayer insulation film 13 on the pixel field 20 is important. 

[0016] It considers as the technique which carries out flattening of the 3rd interlayer insulation film 13 
on this pixel field 20, and the dummy pattern of a metal layer with which it was isolated for every pixel 
between the 1st metal layer of junction wiring 10 grade and the 2nd metal layer (light-shielding film) 12 
is made to intervene beforehand, bottom raising is carried out, and the structure of suppressing boom 
hoisting of all the front faces of a light-shielding film 12 is adopted as JP,9-68718,A. However, if a 
medium metal layer is formed only for bottom raising for such every pixel, the membrane formation 
process of an interlayer insulation film also must be added. Moreover, ** by which the surface relief of 
the interlayer insulation film before polish is stopped, and polish time amount required in order for the 
initial polish rate of CMP processing to become low on the contrary and to carry out flattening of the 
front face of an interlayer insulation film 13 to the mirror plane become long, and consumption of an 
abrasive liquid also increases. Therefore, the structure which forms a dummy pattern for every pixel of 
the pixel field 20 has a demerit on a manufacture process, and causes the manufacturing-cost high. 
[0017] 

[Problem(s) to be Solved by the Invention] It is a thickness diagram — thickness distribution of the 3rd 
interlayer insulation film 13 after the polish in the substrate 31 for liquid crystal panels which performed 
CMP processing is shown — after drawing 23 forms the 3rd interlayer insulation film 13 by about 
24000A of thickness until the residual film thickness of the 3rd interlayer insulation film 13 of the core 
of the pixel field 20 becomes about 12000A. Moreover, the graph which puts the plot x mark in drawing 
24 in a row shows distribution of the residual film thickness of the seal left part lengthwise direction 
which meets the a~a' line in drawing 23 . The graph which puts the plot x mark in drawing 25 in a row 
shows distribution of the residual film thickness of the pixel central lengthwise direction which meets 
the b-b' line in drawing 23 . The graph which puts the plot x mark in drawing 26 in a row shows 
distribution of the residual film thickness of the seal top chord longitudinal direction which meets the c- 
c' line in drawing 23 . The graph which puts the plot x mark in drawing 27 in a row shows distribution of 
the residual film thickness of the pixel central longitudinal direction which meets the d-d' line in drawing 

23 , and the graph which puts the plot x mark in drawing 28 in a row shows distribution of the residual 
film thickness of the pixel central longitudinal direction which meets the e-e' line in drawing 23 . 

[0018] The maximum thickness difference in the pixel field 20 and the seal field 27 has about 6120A, and 
the surface smoothness covering the whole substrate including the pixel field 20 and the seal field 27 is 
still inadequate so that drawing 23 - drawing 28 may show. Moreover, while the center section of the 
vertical side of the perimeter field of a terminal pad 26 or the seal field 27 is in the fault polish condition, 
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the center section of the left right-hand side of the seal field 27 is in the polish lack condition. 
[0019] As shown in drawing 22 , since the spot-like isolated high terminal pad 26 is discretely arranged 
in the shape of a train, in the field of a terminal pad 26, ******** appears in the part of isolated high 
13c covered with the 3rd interlayer insulation film 13. Therefore, since an initial polish rate becomes 
large rather than the pixel field 20, the field of a terminal pad 26 has the danger that superfluous polish 
of the field of a terminal pad 26 will be carried out, and a substrate layer (upper film 26b) will be exposed 
although flattening of the pixel field 20 is not carried out enough yet. 

[0020] As a means to cancel the superfluous polish condition in such a terminal pad 26, the approach of 
depositing the 3rd interlayer insulation film 13 thickly beforehand is mentioned. Since according to this 
approach flattening of the 3rd interlayer insulation film 13 in this field is mostly completed before a 
substrate layer is exposed even if polish of the field of a terminal pad 26 advances quickly, even if the 
polish rate after it falls remarkably compared with an initial polish rate and increases polish time amount 
for flattening of the pixel field 20, it can prevent exposure of a substrate layer. 

[0021] however, the refractory metal which constitutes a connecting plug 15 since the contact hole 16 
for a connecting plug 15 becomes rather deep and an aspect ratio becomes large when the 3rd thick 
interlayer insulation film 13 is formed — a contact hole 16 — burying — hard — ** — ** Especially the 
connecting plug 15 is a current carrying part between jump layers for penetrating the 3rd interlayer 
insulation film 13 and tying to the pixel electrode 14, after penetrating the 2nd interlayer insulation film 
1 1 and light-shielding film 15, and contact hole 16 self tends to become deep from the first. Moreover, in 
order for the light which carries out incidence from the clearance between the pixel electrodes 14 to 
make it hard to advance into components, such as MOSFET, as much as possible through opening 12a, 
the aperture of a contact hole 16 must also be made thin on the need of making opening 12a as small as 
possible. For this reason, the aspect ratio of a contact hole 16 becomes large inevitably. So, thin film- 
ization of the 3rd interlayer insulation film 13 of a ground layer is demanded strongly. However, as 
mentioned above, in the field of a terminal pad 26, fault polish of the flattening processing by the CMP 
method of the 3rd interlayer insulation film 13 will actualize. 

[0022] On the other hand, since the thickness of the center section of the vertical side of the seal field 
27 is dragged by fault polish in the field of a terminal pad 26 and is thin relatively compared with the 
thickness of the pixel field 20, as shown in drawing 26 and drawing 28 , the center section of the vertical 
edge of the pixel field 20 or the vertical side of the seal field 27 is in a fault polish condition. Moreover, 
although near the four-corners section of the left right-hand side of the seal field 27 is dragged by fault 
polish in the field of a terminal pad 26 and thickness tends to become thin, the initial polish rate has 
fallen and stopped on the contrary easily being able to grind the center section of the left right-hand 
side of the seal field 27 on account of the surface smoothness of the seal field 27 before polish. For this 
reason, as shown in drawing 24 , the center section of the left right margin of heart of the left right- 
hand side of the seal field 27 or the pixel field 20 is in a polish lack condition. Thus, if the perimeter edge 
of the pixel field 20 and the seal field 27 have the inclination side, when bringing about decline in the 
reflective effectiveness of the pixel electrode 14 formed on the 3rd interlayer insulation film 13 after 
polish, the difficulty of the eel gap adjustment in the case of liquid crystal panel assembly, and the 
adhesion nonconformity of a sealant and carrying out hole dawn of the contact hole 16 of a connecting 
plug 15 after CMP processing, optimization of the etching time of a contact hole becomes difficult with a 
thickness ununiformity. 

[0023] An example is taken by the above-mentioned trouble which carried out the antinomy about the 
interlayer insulation film which requires the polish processing formed between the light-shielding films 
and pixel electrodes in the substrate for reflective mold liquid crystal panels. Then, the 1st technical 
problem of this invention In the substrate for electro-optic devices which has the laminating membrane 
structure which repeated the interlayer insulation film and the conductive layer by turns, and formed 
membranes on the substrate with which the component field was formed The addition of membrane 
formation manday is not caused but the interlayer insulation film which should grind the above is also to 
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offer substrates for electro-optic devices, such as a substrate for liquid crystal panels with the 
structure which can equalize the polish rate of the interlayer insulation film, without thick-film-izing. 
[0024] Moreover, the polished surface of an interlayer insulation film turns into flat Men like a pixel field, 
and the 2nd technical problem of this invention also has a seal field in offering substrates for electro- 
optic devices, such as a substrate for liquid crystal panels which can realize improvement in adhesion of 
improvement in the reflective effectiveness of a pixel electrode, easy-izing of eel gap adjustment, and a 
sealant, and optimization of the etching time of a contact hole. 
[0025] 

[Means for Solving the Problem] in order to solve the 1st technical problem of the above , the 1st 
means which this invention provided do not make the dummy pattern for bottom raising of the interlayer 
insulation film of the above-mentioned polish processing in the crevice in a pixel field so that it may 
carry out flattening of the membrane formation surface level of the interlayer insulation film before 
polish to a whole surface homogeneity as much as possible in a pixel field at least , and be in the point 
which apply an established wiring layer and be form outside a pixel field at an abbreviation whole surface 
target . Namely, this invention is set to the pixel field to which the switching element corresponding to 
each pixel is arranged on a substrate. It has the laminating membrane structure to which the laminating 
of two or more interlayer insulation films and two or more conductive layers was carried out by turns. It 
is the substrate for electro-optic devices with which flattening of said much more lower layer interlayer 
insulation film is carried out, and it consists of the conductive layer of the maximum upper layer of these 
two or more conductive layers by polish processing at least. It is characterized by having the dummy 
pattern of the monolayer which consists of said lower layer conductive layer formed in the non-pixel 
field on said substrate, or a double layer, and consisting of the interlayer insulation film of said polish 
processing at least near the terminal pad. As a terminal pad, the junction terminal pad arranged rather 
than the input terminal pad arranged near the substrate edge or it at the method of the inside of a 
substrate is contained here. 

[0026] In the structure which has arranged such a dummy pattern near the terminal pad, since bottom 
raising of the membrane formation surface level of the interlayer insulation film of polish on a dummy 
pattern is carried out also near the terminal pad, it is set to the membrane formation surface level and 
abbreviation equivalent level of an interlayer insulation film of polish processing in a pixel field, and 
surface level covers the whole and equalizes. Thus, when the polished surface-ed was equalized and 
CMP (chemical mechanical polishing) etc. is ground, the polish rate near and around a terminal pad field 
does not become quick at **, but, on the whole, a uniform polish rate is obtained, and the polished 
surface of the interlayer insulation film of polish processing compares and carries out flattening to old. 
For this reason, while becoming much more good [ flattening of a pixel field ] and being able to improve 
the controllability of the eel gap at the time of the eel assembly using an opposite substrate etc., it 
becomes easy to determine the etching time of contact holes, such as a current carrying part between 
layers of the pixel field after polish. 

[0027] If uniform flattening of such a polished surface is obtained, thin film-ization of the interlayer 
insulation film which exposure of the terminal pad layer of a substrate stops being able to happen easily 
due to fault polish of the terminal pad section, and is applied to polish processing is also realizable. 
Since the aspect ratio of the contact hole of the current carrying part between layers in a pixel field is 
improvable with this thin film-ization, it can connect to narrow diameter-ization of opening by narrow 
diameter-ization of a contact hole. So, the protection-from-light engine performance is improvable. 
[0028] In addition, although the current carrying part between this layer connects electrically said 1st 
conductive layer electrically connected to a switching element, and said conductive layer of the upper 
layer formed on the interlayer insulation film of said polish processing Said dummy pattern can be 
considered as either of the 2nd dummy pattern which consists of the 2nd conductive layer which exists 
in the medium of the 1st dummy pattern which consists of the 1st conductive layer and the 1st 
conductive layer, and the conductive layer of the upper layers, such as a light-shielding film, or the pile 
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of both. 

[0029] And if the near region of the terminal pad outside a pixel field is also covered with the dummy 
pattern of a conductive layer, since this dummy pattern will also serve as a light-shielding film, the stray 
light stops easily being able to go into the component field made from the outside of a pixel field to the 
substrate, can control a photocurrent, and is useful to an improvement of a switching element property. 
[0030] By the way, since it is made to carry out thermocompression bonding of the anisotropy electric 
conduction film in connection between an input terminal pad and external wiring, said comparatively thin 
interlayer insulation film after wrap polish is damaged by the conductive particle in a dummy pattern 
space, and a new fear of causing an input terminal pad and a short circuit usually arises. When the 
dummy pattern arranged near the input terminal pad carries out abbreviation continuation, is formed in 
the four-way-type whole surface and grows into it except for the field of cash-drawer wiring, there is a 
possibility that between the input terminal pads which adjoin through this dummy pattern may short- 
circuit. 

[0031] However, in this invention, the short circuit between adjoining terminal pads can be prevented, 
equalizing the surface level of the interlayer insulation film immediately after membrane formation which 
should carry out polish processing, since the dummy pattern arranged around an input terminal pad 
consists of two or more subdivision dummy patterns subdivided superficially. A short probability 
becomes smaller, so that the number of subdivision dummy patterns is increased. 
[0032] Here, it is desirable between phase next door **** input terminal pads that it is a non-dummy 
pattern space. The electric conduction line of flexible tape wiring with which pressure strong at the time 
of thermocompression bonding joins this non-dummy pattern space is adjoined. If the dummy pattern is 
formed continuously, by the conductive particle in the anisotropy electric conduction film, a terminal pad 
and a shorting probability are high, and have the danger of causing the short circuit between input 
terminal pads through a short circuit with a dummy pattern. It considers as a non-dummy pattern space 
for preventing the high short circuit of such danger certainly. 

[0033] It comes to set up spacing of this input terminal pad and the subdivision dummy pattern arranged 
to that perimeter more widely than spacing of wiring and the dummy pattern of that near. It is for bridge 
formation with the input terminal pad's and subdivision dummy pattern's by the conductive particle of 
the anisotropy electric conduction film stopping being able to happen easily, and preventing a short 
circuit as much as possible. 

[0034] Moreover, it comes to set up spacing of a junction terminal pad and the dummy pattern arranged 
to the perimeter more widely than spacing of wiring and the dummy pattern of the near. Even if a silver 
paste overflows a junction terminal pad a little, he is trying not to short-circuit as much as possible to 
the dummy pattern of the near, although a flow is usually achieved with a silver paste on a junction 
terminal pad. 

[0035] In order to solve the 2nd technical problem of the above, the 2nd means of this invention is 
characterized by having the dummy pattern of the monolayer which consists of a lower layer conductive 
layer, or a double layer to the seal field formed in the perimeter of not only the near region of a terminal 
pad but a pixel field, and changing from the interlayer insulation film of said polish processing to it. If the 
dummy pattern is not laid by the seal field, the interlayer insulation film front face of said polish 
processing of a pixel field will tend to turn into an inclination side especially in that circumference part, 
and will invite the difficulty of etching time optimization of the hole by the thickness ununiformity of 
decline in the reflective effectiveness of the light-shielding film of the conductive layer of the upper 
layer which should be formed next, and the interlayer insulation film of said polish processing. In order to 
solve such a problem, it is good to prepare a dummy pattern in a seal field. Since the field near the 
circumference of a pixel field becomes almost uniform [ the surface level of said interlayer insulation 
film which should carry out polish processing ] also including a seal field by this, even if it performs 
polish processing, it is hard to produce an inclination side and a thickness ununiformity in the interlayer 
insulation film of the polish processing in a pixel field. 



-11 - 



[0036] However, it is the seal field in which the dummy pattern was prepared, and also if the dummy 
pattern is not prepared outside, the interlayer insulation film on a seal field will become an inclination 
side by polish processing. In the assembly of an electro-optic device, this causes trouble to control of 
the gap between substrates at the time of sticking with an opposite substrate (it is also called a eel gap), 
or produces nonconformity in the adhesion of a sealant. 

[0037] In order to solve this, the thing of a seal field for which a dummy pattern is prepared also in an 
outside periphery field is still more desirable. 

[0038] In addition, this dummy pattern can be considered as either of the 2nd dummy pattern which 
consists of the 2nd conductive layer which exists in the medium of the 1st dummy pattern which 
consists of the 1st conductive layer electrically connected to a switching element and the 1st 
conductive layer, and the conductive layer of said upper layers, such as a light-shielding film, or the pile 
of both. 

[0039] Furthermore, as for the dummy pattern prepared in the periphery field of this seal field and a seal 
field, it is desirable to stack on the pattern isolated in the control wiring layer and this layer of a 
switching element, and for it to be added, and to change. Moreover, if there is need, also as for the 
dummy pattern of the near region of a terminal pad, it is desirable to stack on the pattern isolated in the 
control wiring layer and this layer of switching, and for it to be added, and to change. If this pattern is 
also used as a base plate for bottom raising, flattening of the surface level of the interlayer insulation 
film of said polish processing can be adjusted still more minutely. 

[0040] And it is characterized by having the dummy pattern of the monolayer which consists of a lower 
layer conductive layer, or a double layer in the near field of the actuation circuit which is arranged 
around a pixel field and supplies a signal to a switching element in this invention again, and changing 
from the interlayer insulation film of said polish processing to it. It is useful to flattening of the interlayer 
insulation film of said polish processing etc. by forming a dummy pattern in the staging area of a seal 
field and a pixel field etc. In addition, this dummy pattern can be considered as either of the 2nd dummy 
pattern which consists of the 1st dummy pattern and said 2nd conductive layer which consists of said 
1st conductive layer, or the pile of both. 

[0041] Furthermore, in this invention, it is characterized by having the dummy pattern of the monolayer 
which is low distribution of a consistency and consists of said lower layer conductive layer rather than 
the interlayer insulation film of said polish processing, or a double layer, and changing rather than the 
side field of this seal field, or the boundary region of the corner concerned, in the corner field of the seal 
field formed in the perimeter of a pixel field. In the corner field of a seal field, it is the dispersive set of 
two or more subdivision dummy patterns instead of a large continuous extension side (so-called solid) 
like the dummy pattern of the boundary region of seal **** or the corner concerned. For this reason, if 
the front face of the interlayer insulation film before the polish in the seal four-corners section is 
presenting the Men granularity which the irregularity by two or more discrete subdivision dummy 
patterns reflected and polish processing is performed Rather than the case where the four-corners 
section is formed in respect of continuous extension, an initial polish rate becomes quick, and since it 
goes on in the polish rate list of the four-corners section with the inclination which carries out 
abbreviation equalization with the polish rate of the seal field inside, the residual-film-thickness variation 
of a pixel field and a seal field is controlled. 

[0042] moreover, in the seal field formed in the perimeter of a pixel field When it has the dummy pattern 
of the monolayer which consists of said lower layer conductive layer, or a double layer and consists of 
the interlayer insulation film of said polish processing except for the corner field, Namely, since the 
corner fell and the boundary part has started, even when there is no dummy pattern in the four-corners 
section (pattern consistency zero) (it is square), In early stages of polish, the boundary part will be in a 
****** condition, an inclination side is formed, and an inclination side affects a way among a pixel field 
and a seal field at ****. For this reason, overall flattening of a pixel field and a seal field can be obtained. 
[0043] In addition, such a dummy pattern can be considered as either of the 2nd dummy pattern which 
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consists of the 1st dummy pattern and said 2nd conductive layer which consists of said 1st conductive 
layer, or the pile of both. 

[0044] and in this invention, the dummy pattern of a continuous extension side (so-called solid) is 
formed in a non-pixel field again — coming out — there is nothing and it is characterized by having two 
or more false pixel irregularity patterns containing said lower layer conductive layer, and consisting of 
the interlayer insulation film of said polish processing in the non-pixel field on a substrate. Since the 
surface irregularity pattern of a pixel and the surface irregularity pattern of abbreviation resemblance 
are formed also in front faces other than the pixel field of the interlayer insulation film before polish 
processing, as soon as a polish rate spreads abbreviation etc. in every part of a substrate from the first 
stage with a substrate equipped with such a false pixel irregularity pattern, in a pixel field and a seal field 
at least, the surface surface smoothness of high degree of accuracy is realizable. 

[0045] It is more desirable to carry out expansion formation repeatedly and to give space regularity in 
the two-dimensional direction on a substrate rather than it arranges two or more false pixel irregularity 
patterns in non-regulation to a non-pixel field. It is for making it respond to the pixel irregularity pattern 
having space regularity, such as the shape of a matrix, to the pixel field. The surface surface 
smoothness in a pixel field and a seal field becomes remarkable. 

[0046] Although this false pixel irregularity pattern can be constituted from either of the 2nd dummy 
pattern which consists of the 1st dummy pattern and said 2nd conductive layer which consists of said 
1st conductive layer, or a pile of both, it can raise a false degree further by including the pattern of an 
interlayer insulation film. 

[0047] And as this false pixel irregularity pattern, it is desirable to constitute from a false gate line and 

the false data line at least. It is a part with the remarkable (typical) irregularity these [ whose ] are 

pixels, and is because it participates in the concavo-convex regularity of a pixel field most. 

[0048] In addition, assembly **** are suitable for using such an electro-optic device for the display of 

various electronic equipment for the electro-optic device using the above-mentioned substrate for 

electro-optic devices. For example, suitable [0049] for the light valve of a projection mold indicating 

equipment 

[Embodiment of the Invention] Next, each operation gestalt of this invention is explained based on an 
accompanying drawing. 

[0050] [Operation gestalt 1] They are the top view showing the example of a layout configuration of the 
substrate for reflective mold liquid crystal panels of the reflective mold liquid crystal panel which 
drawing 1 requires for the operation gestalt 1 of this invention, and the cutting plane showing the 
condition of having cut drawing 2 along with the B-B' line in drawing 1 . 

[0051] The substrate 131 for reflective mold liquid crystal panels of this example shown in drawing 1 
The rectangular pixel field 20 where the pixel electrode 14 shown in drawing 18 has been arranged in the 
shape of a matrix like the substrate 31 of drawing 18 and drawing 1919 showing the conventional 
substrate for liquid crystal panels (viewing area), The gate line actuation circuits 22R and 22L which are 
located in the outside of the left right-hand side of the pixel field 20, and scan a gate line (a scan 
electrode, line electrode) (Y driver), It is located in the outside of the top chord of the pixel electrode 14. 
The precharge and the test circuit 23 about the data line (a signal electrode, train electrode), The 
picture signal sampling circuit 24 which is located in the outside of the lower side of the pixel electrode 
14, and supplies the picture signal according to image data to the data line, The seal field 127 where the 
sealant 36 (refer to drawing 18 ) mentioned above in the outside of the picture signal sampling circuit 24 
at the gate line actuation circuits 22R and 22L, precharge, and test circuit 23 list is positioned, Two or 
more input terminal pads 26 by which are arranged along the bottom edge and fixing connection is made 
through the anisotropy electric conduction film at flexible tape wiring, The data-line actuation circuit 21 
which is located between the train of this terminal pad 26, and the lower side of the seal field 127, and 
supplies a sampling signal to the picture signal sampling circuit 24 (X driver), It is located in both the 
sides of the data-line actuation circuit 21, and consists of junction terminal pads (the so-called fish eye) 
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29R and 29L for supplying electric power to the counterelectrode 33 of the glass substrate 35 which 
shows the amplitude core electrical potential difference of liquid crystal alternating current actuation to 
drawing 18 from the input terminal pad 26. The gate line actuation circuits 22R and 22L and the data- 
line actuation circuit 21 have a shift register respectively, and according to the shift data transfer in a 
shift register, a scan signal is supplied to a gate line and they supply a sampling signal to the picture 
signal sampling circuit 24 respectively. The signal sampling circuit 24 supplies a picture signal to the 
data line in response to a sampling signal. 

[0052] The seal field 127 of the frame configuration (the shape of a frame) which encloses the pixel field 
20 by this example especially is the dummy pattern space of the isolated continuous extension side (so- 
called solid) as shown by hatching. Moreover, it has a dummy pattern space of a continuous extension 
side as also shows the perimeter of the input terminal pad 26, the junction terminal pads 29R and 29L, 
or the data-line actuation circuit 21 by hatching. 

[0053] The planar structure and cross-section structure of the pixel field 20 of this panel substrate 131 
are the same as the structure shown in drawing 20 and drawing 21 . That is, as shown in drawing 2 , it is 
P of single crystal silicon at large-sized size (about 20mm angle). — The P type well field 2 is formed in 
the front-face (principal plane) side of the mold semi-conductor substrate (N — a mold semi-conductor 
substrate may be used) 1, and field oxide (the so-called LOCOS) 3 is formed on it. A pixel, such as 
768x1024 pixels, is formed as a common well field of the pixel field 20 arranged in the shape of a matrix, 
and this P type well field 2 is separated with P type well field 2' of the part which makes the component 
which constitutes a circumference circuit (the gate line actuation circuits 22R and 22L, precharge and a 
test circuit 23, the picture signal sampling circuit 24, and data-line actuation circuit 21). 
[0054] Gate electrode 4a which consists of polish recon or metal silicide etc. which two openings are 
formed in the partition field in every pixel of field oxide 3, and was formed in the center of the inside of 
one opening through gate-dielectric-film 4b, N+ formed in the front face of the P type well field 2 of the 
both sides of this gate electrode 4a Mold source field 5a and N+ With mold drain field 5b, the N channel 
mold MOSFET (insulated gate field effect transistor) for a switching element, i.e., pixel selection, is 
constituted. As shown in drawing 20 , each gate electrode 4a of two or more pixels which adjoin a line 
writing direction extends in the direction of the scanning line (pixel line writing direction), and 
constitutes the gate line 4. 

[0055] Although not illustrated in drawing 2 The P type capacity electrode field 8 common to a line 
writing direction formed in the front face of the P type well field 2 inside opening of another side as 
shown in drawing 21 , MOSFET for pixel selection is minded with maintenance electrode 9a which 
consists of polish recon or metal silicide formed through insulator layer (dielectric film) 9b on this P type 
capacity electrode field 8. The retention volume (it is also called storage capacitance) C for holding the 
picture signal supplied to the pixel electrode 14 is constituted. 

[0056] Capacity electrode 9a can use and form the membrane formation process of the polish recon 
which constitutes gate electrode 4a of MOSFET for pixel selection, or a metal silicide layer here. 
Moreover, insulator layer (dielectric film) 9b under capacity electrode 9a can also use and form the 
insulator layer membrane formation process which constitutes gate-dielectric-film 4b. Insulator layers 
9b and 4b are about 400-800A thickness by the oxidizing [ thermally ] method. Capacity electrode 9a 
and gate electrode 4a are the double layer systems which formed the polish recon layer by the 
thickness of about 1000-2000A, and put Mo or the silicide layer of a refractory metal like W on the 
thickness of about 1000-3000A on it. By using the above-mentioned gate electrode 4a as a mask, the 
source and the drain fields 5a and 5b inject an N type impurity into the substrate front face of the both 
sides in self align by ion implantation, and are formed in it. 

[0057] The P type capacity electrode field 8 can be formed by the doping processing by the ion 
implantation of dedication, and heat treatment (drive-in), and may perform an ion implantation before a 
gate electrode formation process. That is, the impurity of the P well 2 and isomorphism is poured in 
after formation of insulator layer 9b, and rather than the depths, the front face of the P type well 2 is 
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accomplished to a high high-impurity-concentration field, and forms a low resistive layer. The desirable 
high impurity concentration of the P type well 2 is 3 1x1 01 7cm. It is the following and about 1x1016 to 
5x1016 are desirable, the desirable surface high impurity concentration of the source and the drain fields 
5a and 5b — the desirable surface high impurity concentration of 1x1 020-3x1 020cm3 and the P type 
capacity electrode field 8 — 1x1 01 8-5x1 01 9cm3 it is — although — 1x1 01 8-1x1 01 9cm3 from the 
dependability of insulator layer 9b which constitutes retention volume C, and a pressure-proof viewpoint 
It is desirable. 

[0058] The 1st interlayer insulation film 6 is formed on gate electrode 4a and capacity electrode 9a, and 
the 1st conductive layer (henceforth the 1st metal layer) which makes aluminum a subject is formed on 
this insulator layer 6. the shape of a ctenidium from the data line 7 (refer to drawing 20 ) and the data 
line 7 which extends in the direction of a train in the 1st metal layer — projecting — substance — 
source electrode wiring 7a which carries out electric conduction contact through baton hole 6a at 
source field 4b, and substance — while carrying out electric-conduction contact through baton hole 6b 
at drain field 5b — substance — the junction wiring 10 which carries out electric-conduction contact is 
included in capacity electrode 9a through baton hole 6c. 

[0059] The 1st interlayer insulation film 6 deposited upwards about 1000A (silicon oxide film formed by 
the elevated-temperature CVD method) for example, of HTO film here, deposits BPSG (silicate glass 
film including boron and Lynn) on it by the thickness of about 8000-1 0O0OA, and is formed in it. The 1st 
metal layer which constitutes source electrode wiring 7a and the junction wiring 10 is made into four 
layer systems by which the laminating was carried out by Ti/TiN/aluminum/TiN from the lower layer. 
[0060] As for about 1000A and the layer [ 3rd ] aluminum layer, the TiN layer of about 100-600A and a 
two-layer eye is made [ Ti of the lowest layer ] into about 300-600A for thickness, as for the TiN layer 
of about 4000-1 0000A and the maximum upper layer. 

[0061] The 2nd interlayer insulation film 11 is formed on this 1st metal layer, and the 2nd conductive 
layer (henceforth the 2nd metal layer) which makes aluminum a subject is formed on this 2nd interlayer 
insulation film 1 1. As for this 2nd metal layer, the light-shielding film 12 which shades the spacing 
section of a bonnet and the adjoining pixel electrode 14 is contained in most pixel fields 20. In addition, 
the 2nd metal layer which constitutes this light-shielding film 12 is used in the circumference circuit 
(the gate line actuation circuits 22R and 22L, precharge and a test circuit 23, the picture signal sampling 
circuit 24, and data-line actuation circuit 21) formed in the perimeter of the pixel field 20 also as wiring 
1 2for connection b between components (refer to drawing 2 ). 

[0062] The 2nd interlayer insulation film 1 1 deposited upwards about 3000-6000A (the TEOS film is 
called hereafter) of silicon oxide film which is made from TEOS (tetraethyl orthochromatic silicate), and 
is formed by the plasma-CVD method, deposits the SOG film (spin-on glass membrane), and after it 
deletes it here with etchback, further, on it, the 2nd TEOS film is deposited on the thickness of about 
2000-5000A, and it is formed in it. 

[0063] The 2nd metal layer which constitutes light-shielding film 12 grade is made into four layer 
systems by which could make it be the same as that of the 1st metal layer, for example, the laminating 
was carried out by Ti/TiN/aluminum/TiN from the lower layer. 

[0064] As for about 1000A and the layer [ 3rd ] aluminum layer, the TiN layer of about 100-600A and a 
two-layer eye is made [ Ti of the lowest layer ] into about 300-600A for thickness, as for the TiN layer 
of about 4000-1 0000A and the maximum upper layer. 

[0065] Opening 12a for plug penetration has opened in the location corresponding to the junction wiring 
10 of a light-shielding film 12. The 3rd interlayer insulation film 13 is formed on a light-shielding film 12, 
and the pixel electrode 14 as a reflector of the shape of a rectangle corresponding to 1 pixel of 
abbreviation is formed on this 3rd interlayer insulation film 13. The 3rd interlayer insulation film 13 could 
also be made to be the same as that of the 2nd interlayer insulation film 1 1, and deposited about 3000- 
6000A of TEOS film here upwards, and the SOG film is deposited, and after deleting it with etchback, 
further, on it, the 2nd TEOS film is deposited on the thickness of about 1 6000-24000A, and it is formed. 
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Or it is also possible not to deposit the SOG film between TEOS film, but to constitute the 3rd 
interlayer insulation film only from TEOS film. The thickness at this time has desirable about 16000- 
24000A. Moreover, you may make it the configuration which raised moisture resistance by forming a 
silicon nitride film in the bottom of the TEOS film, or forming a silicon nitride film on the TEOS film. In 
addition, when a silicon nitride film serves as the upper layer, before depositing this silicon nitride film, 
flattening of the TEOS film will be carried out by the CMP method etc., or flattening of the silicon nitride 
film itself will be carried out by the CMP method etc. 

[0066] The contact hole 16 which penetrates the 3rd and 2nd interlayer insulation film 13 and 1 1 is 
formed so that it may be located in the inside corresponding to opening 12a of a light-shielding film 12. 
the refractory metal layer side deposited on the 3rd interlayer insulation film 13 after embedding 
refractory metals, such as a tungsten, with a CVD method in this contact hole 16, and the front-face 
side of the 3rd interlayer insulation film 13 — CMP (chemical mechanical polishing) — it deletes by law 
and flattening is carried out to the mirror plane. The remaining thickness of the interlayer insulation film 
13 at this time adjusts the amount of polishes so that it may become about 4000-1 0000A in the 
thinnest part. 

[0067] Subsequently, an aluminum layer is formed in thickness of about 300-5000A, for example by the 
low-temperature spatter, and the pixel electrode 14 of the shape of a rectangle whose one side is about 
15-20 micrometers is formed by patterning. The connecting plug (current carrying part between layers) 
15 of a refractory metal jumps over a part for one layer of metal layers of a light-shielding film 12, and is 
making it flow through the junction wiring 10 and the pixel electrode 14. In addition, as the formation 
approach of a connecting plug 15, after carrying out flattening of the 3rd interlayer insulation film 13 by 
the CMP method, opening of the contact hole is carried out and there is also the approach of embedding 
refractory metals, such as a tungsten, into it. Moreover, opening 12a of the 2nd metal layer 12 is 
enlarged, the 2nd junction wiring which consists of the 2nd metal layer 12 in this opening 12a is formed 
for example, in the shape of a rectangle, the 1st junction wiring 10 and this 2nd junction wiring are 
connected, and you may make it connect the 2nd junction wiring and pixel electrode 14 through a 
connecting plug 15. And on the pixel electrode 14, the passivation film 17, such as silicon oxide with a 
thickness of about 500-2000A, is formed extensively. In addition, on the passivation film 1 7, in case a 
liquid crystal panel is constituted, the orientation film is formed in the whole surface, and rubbing 
processing is performed. In this example, although the pixel electrode 14 is formed of the 3rd conductive 
layer (henceforth the 3rd metal layer), when carrying out substrate formation of the metal layer in the 
process which can be multilayered more, you may form in the upper layer more. Anyway, the pixel 
electrode 14 is formed in the maximum upper layer of two or more metal layers. 

[0068] In addition, although the silicon oxide film is used as mentioned above considering the pixel field 
20 as wrap passivation film 17, in a circumference circuit field, a seal field, and the scribe section, a 
silicon nitride film with a thickness of about 2000-1 0000A is used. The dielectric mirror film may be 
formed on the passivation film 17. 

[0069] As shown in drawing 1 , around the pixel field 20 which occupies most rectangular semi- 
conductor substrates 1, the seal field 127 encloses in the shape of a frame. Although this seal field 127 
is a border area with the non-pixel field (a circumference circuit field, a terminal pad field, scribe field) 
where the pixel field 20 and liquid crystal are not enclosed, in this example, a part of circumference 
circuit (the gate line actuation circuits 22R and 22L, precharge and a test circuit 23, picture signal 
sampling circuit 24) is included in the seal field 127, and only the data-line actuation circuit 21 is 
arranged on the outside of the seal field 127. In addition, it is not necessary to say that the data-line 
actuation circuit 21 may be arranged inside the seal field 127. 

[0070] And as the cross-section structure of the seal field 127 of this example is shown in drawing 2 , 
the upper dummy pattern B of the isolated continuous extension side set to gate electrode 4a from the 
isolated lower layer dummy pattern A of a continuous extension side and the 2nd isolated metal layer 
which consist of pattern 127a of the continuous extension side which consists of the isolated polish 
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recon or metal silicide etc., and the 1st metal layer on field oxide 3 is contained. Pattern 127a can use 
and form the formation process of gate electrode 4a. Moreover, the dummy patterns A and B can also 
be formed by process use in the 1st metal layer and the 2nd metal layer. Immediately after membrane 
formation of the 3rd interlayer insulation film 13, bottom raising only of the part of the thickness of 
these pattern 127a and the dummy patterns A and B is carried out uniformly, and the surface level has 
come to spread abbreviation etc. on the surface level of a pixel field or a circumference circuit field for 
it. 

[0071] Not to mention the perimeter of the data-line actuation circuit 21 allotted to the outside of the 
seal field 127, as hatching of drawing 4 - drawing 6 , and drawing 9 R> 9 shows, the perimeter of the 
field of the junction terminal pads 29R and 29L or the input terminal pad 26 serves as a dummy pattern 
space electrically clamped by floating or supply voltage except for the wiring field. Namely, although it 
has structure which accumulated upper 26b which consists of lower layer 26a and the 2nd metal layer 
which the input terminal pad 26 of this example also becomes from the 1st metal layer The lower layer 
dummy pattern A of the isolated continuous extension side which consists of the 1st metal layer formed 
on the 1st interlayer insulation film 6 on field oxide 3 in the cross-section structure of a dummy pattern 
space The upper dummy pattern B of the isolated continuous extension side which consists of the 2nd 
metal layer formed on the 2nd interlayer insulation film 1 1 is contained. These dummy patterns A and B 
can also be formed by process use of a metal layer. And immediately after membrane formation of the 
3rd interlayer insulation film 13, the surface level stacks only the part of the thickness of these dummy 
patterns A and B, it is added, and since [ the ] it stacks and the help effectiveness will be reflected to a 
field soon, the surface level of a pixel field or a circumference circuit field, abbreviation, etc. have come 
to spread the level of a right above [ the input terminal pad 26 ] part. 

[0072] Moreover, two or more wiring LOUT which prolonged and came out from the data-line actuation 
circuit 21 also in the Hasama field X between the bottom side of the seal field 127, and the data-line 
actuation circuit 21 as shown in drawing 4 and drawing 5 It is covered with the dummy pattern M 
between wiring of isolated length length in between. This dummy pattern M between wiring applies a 
metal layer, and is formed. 

[0073] However, since the method of forming the input terminal pad 26 embeds upper 26b at big opening 
opened in the 2nd interlayer insulation film 1 1 on lower layer 26a and a big central hollow is formed in 
upper 26b, a hollow will be inevitably formed also in the 3rd interlayer insulation film 13 of the right 
above. As mentioned above in membrane formation of the 3rd interlayer insulation film 13, when 
formation of the SOG film is included, the hollow of upper 26b can be made to some extent shallow. 
[0074] However, the occupancy area of the input terminal pad 26 is compared with the contact hole of a 
wiring electrode, and since it is large-scale, it cannot cancel enough the hollow of the 3rd interlayer 
insulation film 13 of terminal pad 26 right above only by the addition of the formation process of the 
SOG film. 

[0075] Drawing 3 is the sectional view showing another structure of an input terminal pad. In drawing 3 , 
after opening two or more narrow diameter contact holes on lower layer 26a, upper 26b' is embedded 
and terminal pad 26' is formed. With this structure, since the amount of depression of the ingredient of 
upper 26b' into a contact hole decreases and a detailed hollow distributes, flattening of the upper 26b' 
front face is carried out. For this reason, it is [ flattening-] easy to make a hollow hard to reflect in the 
front face which formed the 3rd interlayer insulation film 13 on it. 

[0076] Thus, by this example, in almost all the fields of the exterior of a pixel field or a circumference 
circuit field, since the dummy pattern space (dummy patterns A and B) of a continuous extension side 
puts and is formed so that a pattern consistency may approach to 100%, also immediately after 
membrane formation of the 3rd interlayer insulation film 13, the surface level continues all over a 
substrate, and turns into abbreviation uniform level. So, if CMP polish processing is performed after this, 
the polished surface of the 3rd interlayer insulation film 13 will be set to the level shown as the 
continuous line of drawing 2 or drawing 3 . Since the front face of the 3rd interlayer insulation film 13 
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before polish does not serve as especially the isolated high one in the field of the input terminal pad 26 
and 26\ in the field, an initial polish rate is not too quick, it is hard to expose the input terminal pad 26 
and 26\ and a polish rate equalizes. For this reason, it becomes possible to increase the CMP polish 
processing time of polishes, i.e., the amount, rather than the amount (about 4000A) of old. Thus, the 
profit which can equalize a polish rate brings about after all that thickness of the 3rd interlayer 
insulation film 13 after polish can be made thin. And since the aspect ratio of the open beam contact 
hole 16 can be improved to opening 12a of the light-shielding film 12 of the pixel field 20 and it 
contributes to narrow diameter-ization of a connecting plug 15, the opening area of opening 12a can be 
reduced and the protection-from-light engine performance can be raised. Moreover, the profit which can 
increase the amount of polishes is connected with the profit which can ease a level difference by CMP 
polish, without forming the SOG film, even if the level difference of opening 12a produced when the 3rd 
interlayer insulation film 13 consists only of TEOS film is deep. Therefore, the membrane formation 
process of the 3rd interlayer insulation film 13 can be simplified, and it ** to improvement in productivity. 
[0077] It is covered with the flat-surface layout of the dummy pattern space of this example all over 
abbreviation, without leaving except for data-line actuation circuit 21, signal wiring, power-source wiring, 
input terminal pad 26, and junction terminal pad 29R.29L among the outsides of the seal field 127, as 
hatching of drawing 1 shows. It is Wiring LOUT as shown in the Hasama field X of the data-line 
actuation circuit (it consists of a shift register and the logical circuit which generates a sampling signal 
based on the output) 21, and the seal field 127 at drawing 4 or drawing 5 . It is covered with the dummy 
pattern M between wiring of the isolated length length formed in between, the dummy pattern NR by the 
side of the left right end of a substrate, and NL. Wiring LOUT Spacing with the dummy pattern M 
between wiring is about 5 micrometers. Output wiring LOUT which outputs a sampling signal to the 
picture signal sampling circuit 24 from the data-line actuation circuit (a shift register and logical circuit) 
21 It extends, and since it has come out, it is regularly covered with the dummy pattern M between 
wiring. Moreover, wiring which goes to a way among substrates from the field of the input terminal pad 
26 as shown in drawing 6 The wiring LIN inputted into the data-line actuation circuit 21 (DXIN (data 
signal), power sources Vddx and Vssx, a clock signal, reversal clock signal, etc.), Since it can divide 
roughly into wiring (DYIN (data signal), power sources Vddy and Vssy, a clock signal, reversal clock 
signal, etc.) inputted into the gate line actuation circuits 22R and 22L, precharge, and a test circuit 23, 
The way separates to the wiring LIN which should input into the data-line actuation circuit 21 each 
wiring L once pulled out in the direction of a train (graphic display lengthwise direction) from the input 
terminal pad 26 in the halfway line writing direction wiring field (graphic display longitudinal direction) W, 
and the other wiring. For this reason, two or more subdivision dummy pattern S1 -S3 of the isolated 
rectangle formed in the Hasama field Y of the field of the input terminal pad 26, and the data-line 
actuation circuit 21 between the input terminal pad 26 and input wiring from there It is covered with the 
dummy pattern T between wiring of the isolated rectangle formed between the wiring LIN inputted into 
the data-line actuation circuit 21. In addition, in drawing 6 , the input terminal pad 26 reduces the 
number, and is illustrated. 

[0078] the right and left from there [ the rectangle-like electric conduction contact section 261 and 
there ] where the flat-surface configuration of the input terminal pad 26 occupies the whole 
abbreviation — which side — bringing near — the method of the inside of a substrate (the direction of a 
train) — the shape of a narrow width — flare appearance — it consists of the wiring cash-drawer 
section 262 the bottom. The wiring cash-drawer section 262 of the input terminal pad 26 which the 
wiring cash-drawer section 262 of the input terminal pad 26 located in right-hand side from right-and- 
left Chuo Line of a substrate is brought near and located in the left-hand side of the electric conduction 
contact section 261, and is located in left-hand side from right-and-left Chuo Line of a substrate is 
brought near and located in the right-hand side of the electric conduction contact section 261. Between 
the wiring cash-drawer sections 262, it is the subdivision dummy pattern S2 of isolated horizontal length. 
It is arranged. Furthermore, between the wiring L pulled out from there between the point sections of 
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the wiring cash-drawer section 262, it is the subdivision dummy pattern S3 of an isolated rectangle. It is 
straddled and formed. And in the substrate edge of the input terminal pad 26, it is the subdivision 
dummy pattern S1 of an isolated rectangle again. It is arranged. 

[0079] The dummy pattern NR by the side of the left right end of the substrate mentioned above, and 
NL It is reached and formed to the location of the input terminal pad 26, and isolated subdivision dummy 
pattern S2 ' is arranged at the free area between the wiring cash-drawer sections 262 of the input 
terminal pad 26 of the maximum outside on either side. Moreover, the dummy pattern NR and NL A head 
is the dummy pattern NR and NL, although it has gathered at the head of the input terminal pad 26. 
Subdivision dummy pattern SO isolated in the substrate marginal corner by the side of a head It is 
arranged. In addition, the flat-surface configuration of a subdivision dummy pattern can choose not only 
a rectangle (a square, rectangle) but various configurations (a triangle, a polygon, curvilinear form, etc.). 
For example, it may cover with a hexagon (forward hexagon)-like subdivision dummy pattern in the 
shape of [ of a bee ] a blow hole, and it may be arranged. 

[0080] Two or more input terminal pads 26 are connected to the flexible tape wiring 39 by 
thermocompression bonding through the anisotropy electric conduction film (ACF) 38, as shown in 
drawing 18 . The broken line of drawing 6 shows the edge of the field which the anisotropy electric 
conduction film 38 occupies. The flexible tape wiring 39 consists of insulating flexible tape 39a and 
electric conduction line 39b of the shape of two or more stripe put on this, as shown in drawing 7 and 
drawing 8 . The anisotropy electric conduction film 38 is inserted between the edge of this flexible tape 
39a, and the train of the input terminal pad 26. 

[0081] The anisotropy electric conduction film 38 consists of conductive particle 38a with a particle size 
of about 5-10 micrometers and insulating resin material 38for adhesion b. Flexible tape 39a is stuck by 
pressure until the thickness is crushed by about 2-10 micrometers. Since it connects conductively 
through conductive particle 38a which is crushed and is distributed discretely, as for a terminal pad 26 
and electric conduction line 39b of the flexible tape wiring 39, the anisotropy electric conduction film 38 
has conductivity only in the thickness direction. In addition, drawing 7 and drawing 8 also reduce the 
number, and the input terminal pad 26 is illustrated. 

[0082] Since the surface level of the 3rd interlayer insulation film 13 immediately after the membrane 
formation on the input terminal pad 26 will become it of the pixel field 20 instead of the isolated high one, 
and an abbreviation EQC as mentioned above if a dummy pattern space (dummy patterns A and B) is 
stacked and added to the perimeter of the input terminal pad 26, while an initial polish rate falls and 
being able to prevent polish of input terminal pad 26 self also in the field of the input terminal pad 26, at 
a polish process, thin film-ization of the 3rd interlayer insulation film 13 is realizable. Here, if the dummy 
pattern space is formed in the perimeter of each input terminal pad 26 at the continuation whole surface, 
when carrying out thermocompression bonding of the anisotropy electric conduction film 38, there is a 
possibility that between the input terminal pads 26 may short-circuit through conductive particle 38a 
and a dummy pattern. 

[0083] However, in this example, a dummy pattern is not prepared between the input terminal pads 26, 
but it has become non-dummy pattern space E, and the perimeter of the input terminal pad 26 is 
subdivision dummy pattern S1 -S3. It is covered. For this reason, the short circuit between the input 
terminal pads 26 can be prevented. The input terminal pad 26 and subdivision dummy pattern SO -S3 
Spacing and subdivision dummy pattern SO -S3 Spacing of a between is Wiring L and dummy pattern S4. 
It is set up more widely than spacing (about 5 micrometers). It is for preventing the short circuit through 
the anisotropy electric conduction film 38. 

[0084] In addition, in order to reduce further the isolated high one of the 3rd interlayer insulation film 13 
immediately after membrane formation in the field of the input terminal pad 26, a dummy pattern may be 
formed between the input terminal pads 26, and the dummy pattern formed between the input terminal 
pads 26 also uses the short circuit between the input terminal pads 26 as a subdivision dummy pattern 
at a ****** sake. A short probability becomes smaller, so that the number of subdivisions of a 
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subdivision dummy pattern is increased. However, the more the number of subdivisions increases, in 
order that boom hoisting may actualize the more on the front face of the 3rd interlayer insulation film 13 
immediately after the membrane formation on a dummy pattern space, it is desirable to select a 
moderate number. The flat-surface configuration of a subdivision dummy pattern can choose not only a 
rectangle (a square, rectangle) but various configurations (a triangle, a polygon, curvilinear form, etc.). 
For example, it may cover with a hexagon (forward hexagonHike subdivision dummy pattern in the 
shape of [ of a bee ] a blow hole, and it may be arranged. 

[0085] Drawing 9 is the part plan showing the circumference of junction terminal pad 29R. Junction 
terminal pad 29R (29L) is the rectangle pad which led to Wiring (supply wiring of the potential used as 
the criteria of the polarity reversals of the liquid crystal applied voltage in alternating current actuation 
of liquid crystal) L from the terminal pad 26 of the maximum outside by the side of the data-line 
actuation circuit 21, sticks a silver paste and is connected conductively to the counterelectrode 33 of a 
glass substrate 35. In the perimeter of this junction terminal pad 29R (29L), they are the dummy pattern 
NR and NL It is formed. For this reason, also injunction terminal pad 29R (29L), the surface level of the 
3rd interlayer insulation film 13 immediately after membrane formation can be equalized like a terminal 
pad 26. " 

At this example, they are junction terminal pad 29R and the dummy pattern NR. Spacing is set as 70 
micrometers, and even if the flash at the time of making a silver paste adhere happens somewhat, it is 
set as spacing which cannot short-circuit easily. Namely, junction terminal pad 29R and the dummy 
pattern NR Spacing is set up more widely than spacing of wiring and the dummy pattern of the near. In 
addition, the dummy pattern of the perimeter of junction terminal pad 29R is also good also as a 
subdivision dummy pattern. 

[0086] It is a thickness diagram — thickness distribution of the 3rd interlayer insulation film 13 after the 
polish in the substrate 131 for liquid crystal panels which performed CMP processing is shown — after 
drawing 10 forms the 3rd interlayer insulation film 13 by about 24000A of thickness in the operation 
gestalt 1 until the residual film thickness of the 3rd interlayer insulation film 13 of the core of the pixel 
field 20 becomes about 12000A. Moreover, the graph which puts the plot ** mark in drawing 24 in a row 
shows distribution of the residual film thickness of the seal left part lengthwise direction which meets 
the a-a' line in drawing 10 . The graph which puts the plot ** mark in drawing 25 in a row shows 
distribution of the residual film thickness of the pixel central lengthwise direction which meets the b-b' 
line in drawing 10 . The graph which puts the plot ** mark in drawing 26 in a row shows distribution of 
the residual film thickness of the seal top chord longitudinal direction which meets the c~c' line in 
drawing 10 . The graph which puts the plot ** mark in drawing 27 in a row shows distribution of the 
residual film thickness of the pixel central longitudinal direction which meets the d~d' line in drawing 10 , 
and the graph which puts the plot ** mark in drawing 28 in a row shows distribution of the residual film 
thickness of the . pixel central longitudinal direction which meets the e-e' line in drawing 10 . 
[0087] As shown in these drawings, the maximum thickness difference in the pixel field 20 and the seal 
field 127 is about 2720A, and spacing (1000A of thickness differences) of an isopachous line compares it 
with it of drawing 23 , and it is fairly large. The surface smoothness of the pixel field 20 is improved 
more than twice. 

[0088] The maximum thickness difference in the whole substrate (chip) is controlled by about 291 OA. 
The inclination with the low center section of the top chord of the seal field 127 decreases to 1/2 or 
less abbreviation, and the inclination with the low center section of the lower side of the seal field 127 is 
decreasing to 1/4 or less abbreviation. Furthermore, the left right-hand side of the seal field 127 has the 
thinnest top corner, inclination with a high center section is canceled, and inclination is decreasing to 
1/4 or less abbreviation. Such a remarkable improvement is because it is covered with the dummy 
pattern space (dummy patterns A and B) of a continuous extension side (solid) in almost all the fields of 
the exterior of the pixel field 20 or a circumference circuit field. 

[0089] However, to suppress the maximum thickness difference of the pixel field 20 to 1000A or less is 
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desired. The pixel central vertical line is the valley line of thickness, and the thickness of the center 
section in the field of the input terminal pad 26 has become thickness distribution of the pixel field 20 
with the maximum thickness (about 14500A). This is considered that input terminal Bud's 26 field 
became the lack of polish conversely with the conventional example of drawing 23 . 
[0090] [Operation gestalt 2] They are the part plan showing the neighborhood of the four-corners 
section of a seal field in the substrate for reflective mold liquid crystal panels which drawing 1 1 requires 
for the operation gestalt 2 of this invention, and the sectional view showing the condition of having cut 
drawing 12 along with the C-C line in drawing 1 1 . In addition, in drawing 1 1 , the field of a dispersion 
pattern carried out the 1st metal layer, the hatching field of a uniform slash carried out the table of the 
2nd metal layer, respectively, and the 3rd metal layer was not illustrated. Moreover, the configuration of 
those other than the content explained below is the same as that of the substrate for reflective mold 
liquid crystal panels concerning the operation gestalt 1 . 

[0091] It has the configuration as the substrate 131 for reflective mold liquid crystal panels of the 
operation gestalt 1, and abbreviation also with the same substrate 231 for reflective mold liquid crystal 
panels of this example. While the seal field 127 which encloses the pixel field 20 is the dummy pattern 
space (the dummy pattern A of the 1st metal layer, and the dummy pattern B of the 2nd metal layer) of 
the isolated continuous extension side (so-called solid) The perimeter of the input terminal pad 26, the 
junction terminal pads 29R and 29L, or the data-line actuation circuit 21 also serves as a dummy 
pattern space (the dummy pattern A of the 1st metal layer, and the dummy pattern B of the 2nd metal 
layer) of a continuous extension side. For a different point from the dummy pattern formation mode of 
the operation gestalt 1, in the rectangle field of seal four-corners section 127C of the seal field 127, the 
dummy pattern of the 1st metal layer is the wiring LOUT of the seal side section. It is the dispersive set 
of two or more subdivision dummy patterns a instead of a large continuous extension side (so-called 
solid) like the dummy pattern A with which it covered in between. That is, two or more subdivision 
dummy patterns a with which the area of the shape of a rectangle or a strip of paper differs set spacing, 
arrange in the direction in every direction, respectively, and it is dispersively covered with them, and 
they have 50% or less of pattern consistency. Although the area of two or more subdivision dummy 
patterns a differs, respectively, they is wholly smaller than the area of the input terminal pad 26. Dummy 
pattern B' of the 2nd metal layer in seal four-corners section 127C is a rectangle-like continuous 
extension side. For this reason, the front face of the 3rd interlayer insulation film 13 before the polish in 
seal four-corners section 127C is presenting the Men granularity which the irregularity by two or more 
discrete subdivision dummy patterns a reflected as the dotted line of drawing 12 showed. 
[0092] In the substrate which formed the subdivision dummy pattern a of low distribution of a 
consistency in seal four-corners section 127C If CMP processing of the front face of the 3rd interlayer 
insulation film 13 is carried out, since it will compare with boom hoisting near the flatness of the side 
section of the seal field 127 and the initial polish rate of four-corners section 127C will become quick, 
Since it goes on with the inclination in which the seal field 1 27 surrounded by four parts of four-corners 
section 127a by the form dragged by this and the polish rate of the inside field carry out abbreviation 
equalization, the residual-film-thickness variation of the pixel field 20 and the seal field 127 is controlled. 
It can be said that especially the meaning that gave whenever [ granularity ] beforehand to the left right 
corner section of the lower side of the seal field 127 also among seal four-corners section 127a of four 
parts is large. 

[0093] Here, abbreviation etc. spreads and carries out island-like area of two or more subdivision 
dummy patterns a which can be set to seal four-corners section 127C, and since between the dummy 
patterns a is vacant as for the equal dispersive thing for which it is, and it carries out, and it assumes 
that it is distributed at random and a pattern consistency (rate that total of the area of a dummy 
pattern occupies in an unit area) is made low, the subdivision dummy pattern a is distributed coarsely. 
For this reason, the initial polish rate of the 3rd interlayer insulation film 13 becomes quick compared 
with the circumference of seal four-corners section 127C, the boundary part of seal four-corners 



-21 - 



section 127C tends to serve as an inclination side quickly, and this inclination side is ground by **** 
and affects the method of inside. If the number of the subdivision dummy patterns a is reduced and area 
is enlarged when a pattern consistency is the same, an isolated high inclination will become strong and 
an initial polish rate will become quick. For this reason, the boundary part of seal four-corners section 
127C tends to serve as an inclination side quickly, and this inclination side is ground by the above and 
the EQC at ****, and affects the method of inside at them. In this example, it is dragged by the residual 
film thickness of criteria slack seal four-corners section 127C, and becomes easy to double the residual 
film thickness in the side section of the seal field 127 and the pixel field 20 which were surrounded by 
seal four-corners section 127C of four parts by adopting the dummy pattern distribution which raises 
the initial polish rate of seal four-corners section 1 27C rather than the perimeter. Flat controHzation of 
the seal field 127 and the pixel field 20 is realized. 

[0094] As shown in drawing 1 1 , in seal four-corners section 127C, two or more strip-ol^paper-like 
subdivision dummy patterns a which carried out the discrete array adjoin the left right-hand side of the 
seal side in the lengthwise direction, and two or more strip-of-paper-like subdivision dummy patterns a 
which carried out the discrete array adjoin the longitudinal direction the vertical side of the seal side. It 
is thought that existence of the strip-of-paper-like subdivision dummy pattern a of a lengthwise 
direction contributes to flattening of the direction of the seal vertical side since the initial polish rate is 
the quickest at a part for the long side (lengthwise direction part), and existence of the lateral strip-of- 
paper-like subdivision dummy pattern a contributes to flattening of the direction of the seal left right- 
hand side since the initial polish rate is the quickest at a part for the long side (longitudinal direction 
part). While the strip-of-paper-like subdivision dummy pattern a of a lengthwise direction adjoins the 
seal vertical side, the lateral strip-of-paper-like subdivision dummy pattern a does not adjoin the seal 
left right-hand side. In this example Since the strip-of-paper-like subdivision dummy pattern a of a 
lengthwise direction adjoins the seal left right-hand side and the lateral strip-of-paper-like subdivision 
dummy pattern a adjoins the seal vertical side, The initial polish rate of the lengthwise direction within 
seal four-corners section 127C and a longitudinal direction is each other interwoven with, and it is 
thought that the initial polish rate in this part becomes quick as a result. In addition, it is thought by 
changing various the configurations, arrays, and pattern consistencies of the subdivision dummy pattern 
a that the seal field 127 and flattening of the inside field can improve further. 

[0095] Moreover, since the corner fell compared with the perimeter, and became hollow-like and the 
boundary part have start even when there be no dummy pattern in seal four corners section 127C 
(pattern consistency zero), in early stages of polish, the boundary part will be in a ****** condition, an 
inclination side be form, and the inclination side affect a way among a pixel field and a seal field at ****. 
For this reason, overall flattening of the pixel field 20 and the seal field 127 can be obtained. 
[0096] It is a thickness diagram — thickness distribution of the 3rd interlayer insulation film 13 after the 
polish in the substrate 231 for liquid crystal panels which performed CMP processing is shown — after 
drawing 13 forms the 3rd interlayer insulation film 13 by about 24000A of thickness in the operation 
gestalt 2 until the residual film thickness of the 3rd interlayer insulation film 13 of the core of the pixel 
field 20 becomes about 12000A. Moreover, the graph which puts the plot ** mark in drawing 24 in a row 
shows distribution of the residual film thickness of the seal left part lengthwise direction which meets 
the a-a' line in drawing 1 3 . The graph which puts the plot ** mark in drawing 25 in a row shows 
distribution of the residual film thickness of the pixel central lengthwise direction which meets the b-b' 
line in drawing 13 . The graph which puts the plot ** mark in drawing 26 in a row shows distribution of 
the residual film thickness of the seal top chord longitudinal direction which meets the c-c line in 
drawing 13 . The graph which puts the plot ** mark in drawing 27 in a row shows distribution of the 
residual film thickness of the pixel central longitudinal direction which meets the d-d' line in drawing 13 , 
and the graph which puts the plot ** mark in drawing 28 in a row shows distribution of the residual film 
thickness of the pixel central longitudinal direction which meets the e-e' line in drawing 13 . 
[0097] As shown in these drawings, the maximum thickness difference in the pixel field 20 and the seal 
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field 127 is about 1380A, and spacing (1000A of thickness differences) of an isopachous line compares it 
with it of drawing 10 , and it is further slow. It compares with the operation gestalt 1 and the surface 
smoothness of the pixel field 20 is improved more than twice in this example. Although the maximum 
thickness difference in the whole substrate (chip) is about 2500A, this is because a dummy pattern is a 
continuous extension side in the field of the input terminal pad 26, so polish is insufficient and thickness 
is thick still more. The center section of the top chord of the seal field 127 also compares low inclination 
with the operation gestalt 1, and it decreases in number and requires it for 1/2 or less abbreviation. 
Moreover, the left right-hand side of the seal field 127 is abbreviation flatness. This is having made low 
the pattern consistency of the dummy pattern a of the left right corner section of the lower side of the 
seal field 127, and is because it becomes easy to grind. 

[0098] However, the surrounding thickness of the left right corner section of the lower side of the seal 
field 127 is still thick, and the maximum thickness difference in the pixel field 20 and the seal field 127 
has not become in 100A or less so that he can understand from drawing 13 . Although flattening of the 
pixel field 20 inside is carried out more when the dummy pattern a of four-corners section 127C is 
completely lost (pattern consistency zero), the boundary part of four-corners section 127C has a 
possibility of becoming a steep slope. The dummy pattern a which a pattern consistency dwindles is 
formed as it goes to the upper part of the left right-hand side from left right corner section 127C of the 
lower side, or the dummy pattern a which a pattern consistency dwindles may be formed as it goes to 
the center of the lower side from left right corner section 127C of the lower side. In this case, the 
further flattening of both the fields of the pixel field 20 and the seal field 127 is realizable. 
[0099] [Operation gestalt 3] They are the part plan showing the neighborhood of the four-corners 
section of a seal field in the substrate for reflective mold liquid crystal panels which drawing 14 requires 
for the operation gestalt 3 of this invention, and the sectional view showing the condition of having cut 
drawing 15 along with the C-C line in drawing 1 4 . In addition, in drawing 14 , the field of a dispersion 
pattern carried out the 1st metal layer, the hatching field of a uniform slash carried out the table of the 
2nd metal layer, respectively, and the 3rd metal layer was not illustrated. Moreover, the configuration of 
those other than the content explained below is the same as that of the substrate for reflective mold 
liquid crystal panels concerning the operation gestalt 1. 

[0100] The substrate 331 for reflective mold liquid crystal panels of this example has the false pixel 
irregularity pattern P as a dummy pattern with which it was covered in the shape of a matrix (the shape 
of a two-dimensional period) in the seal field 227 which encloses the pixel field 20, and its outside field. 
Without leaving also the data-line actuation circuit 21, the perimeter of the junction terminal pads 29R 
and 29L, and around the input terminal pad 26, an expansion escape is carried out in the direction in 
every direction, and this false pixel irregularity pattern P is formed in it. This false pixel irregularity 
pattern P is for imitating the volume of the component of the pixel which constitutes the pixel field 20, 
and acquiring the concavo-convex configuration pattern of a pixel front face and resemblance on the 
front face of the 3rd interlayer insulation film 13. 

[0101] false gate line 4p of the 1st metal layer of the **** line breadth likened with the gate line 4 of 
the lowest layer wiring of a pixel as a component of the false pixel irregularity pattern P in this example 
false data-line 7p of the 1st metal layer of the **** line breadth assumed as the data line 7 of the 1st 
metal layer of a pixel, source electrode wiring 7a, and the junction wiring 10, and false source electrode 
wiring 7ap And false junction wiring 10p False light-shielding film 12p of the 2nd metal layer of the 
continuous extension side (so-called solid) assumed as the light-shielding film 12 of the 2nd metal layer 
of a pixel part It exists. For the pattern consistency which consists of lowest layer wiring and the 1st 
metal layer in each pixel, the pattern consistency which consists of the 1st metal layer in the false pixel 
irregularity pattern P and the 2nd metal layer since it is about 25% is also abbreviation doubling ****** 
to it. 

[0102] the up-and-down seal field (side section) 237 and Hasama field X' — setting — the pixel signal 
sampling circuit 24 from the data-line actuation circuit 21 — signal wiring LOUT of the 1st metal layer 
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as it is — false data-line 7p ****** — it is used. For this reason, false gate line 4p ' of the 1st metal 
layer and false source electrode wiring 7ap ' are false data-line 7p. It does not connect. 
[0103] Although it is repeatedly developed in the in-every-direction two-dimensional direction of a 
substrate and the false pixel irregularity pattern P is formed in it, in this example, the matrix of the false 
pixel irregularity pattern P contradicts the matrix of the pixel field 20 a little. The component layouts 
and signal wiring LOUT of a circumference circuit field, such as the data-line actuation circuit 21, the 
pixel signal sampling circuit 24, and the gate line actuation circuits 22R and 22L By carrying out the 
design change of the layout, the matrix of the false pixel irregularity pattern P and the matrix of the 
pixel field 20 can be arranged. 

[0104] Since the surface irregularity pattern of a pixel and the surface irregularity pattern of almost 
resemblance have spread on the space period target, as soon as a polish rate spreads abbreviation etc. 
also on front faces other than pixel field 20 of the 3rd interlayer insulation film 13 before CMP 
processing also in the part of substrate 331 throat from the first stage with the substrate 331 equipped 
with such a false pixel irregularity pattern P, in the pixel field 20 and the seal field 227 at least, the 
surface surface smoothness of high degree of accuracy is realizable. 

[0105] It is a thickness diagram — thickness distribution of the 3rd interlayer insulation film 13 after the 
polish in the substrate 331 for liquid crystal panels which performed CMP processing is shown — after 
drawing 1 6 forms the 3rd interlayer insulation film 13 by about 24000A of thickness in the operation 
gestalt 3 until the residual film thickness of the 3rd interlayer insulation film 13 of the core of the pixel 
field 20 becomes about 12000A. Moreover, the graph which puts the plot O mark in drawing 24 in a row 
shows distribution of the residual film thickness of the seal left part lengthwise direction which meets 
the a-a' line in drawing 16 . The graph which puts the plot O mark in drawing 25 in a row shows 
distribution of the residual film thickness of the pixel central lengthwise direction which meets the b-b' 
line in drawing 16 . The graph which puts the plot O mark in drawing 26 in a row shows distribution of 
the residual film thickness of the seal top chord longitudinal direction which meets the c-c* line in 
drawing 1 6 . The graph which puts the plot O mark in drawing 27 in a row shows distribution of the 
residual film thickness of the pixel central longitudinal direction which meets the d-d' line in drawing 16 , 
and the graph which puts the plot O mark in drawing 28 in a row shows distribution of the residual film 
thickness of the pixel central longitudinal direction which meets the e-e' line in drawing 16 . 
[0106] As shown in these drawings, the maximum thickness difference in the pixel field 20 and the seal 
field 227 (seal four-corners section 227C is included) was about 850A, and the maximum thickness 
difference in the whole substrate was about 950A. The surface smoothness in the pixel field 20 and the 
seal field 227 was enough. In addition, in the perimeter field of the input terminal pad 26, since it is liable 
to polish lack somewhat, if the pattern consistency of the false pixel irregularity pattern P in the 
perimeter field of the input terminal pad 26 is lowered further, the further flattening is also realizable. 
[0107] As a component which influences the concavo-convex configuration pattern in a pixel, they are 
the light-shielding film 1 2 of opening of two open beams, the gate line 4 of the lowest layer wiring, the 
data line 7 of the 1st metal layer, source electrode wiring 7a and the junction wiring 10, and the 2nd 
metal layer, and opening 1 2for plug penetration a at field oxide 3. With the false pixel irregularity pattern 
P of this example, it is false gate line 4p of the 1st metal layer about the gate line 4 of the lowest layer 
wiring. Although selected, it is false gate line 4p like the pixel field 20. You may form with the lowest 
layer wiring. Moreover, formation may be included for opening for false plug penetration assumed as 
false opening and opening 12a for plug penetration which were likened with opening of two open beams 
at field oxide 3 in the component of the false pixel irregularity pattern P. Since process use can be 
performed, a manday addition cannot be caused, but a much more real false pixel irregularity pattern can 
be formed in the outside of the pixel field 20, and further flattening of the pixel field 20 and the seal field 
227 can be realized. 

[0108] By the way, in CMP processing, it is hard to grind the first stage as the heights of a polished 
surface-ed being dense, and easy to grind the heights of a polished surface-ed conversely rough ****** 
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and the first stage. It is because an isolated projection is ground quickly. Moreover, when the field as for 
which the projection of equivalent magnitude is carrying out random distribution densely, and the field 
which is carrying out random distribution to ** exist, since the direction of the field of ** has the quick 
initial polish rate, the inclination side over a both field may be formed by polish result. In the field of **, 
a pattern consistency is low as a result, on the other hand, the pattern consistency of which part of a 
polished surface-ed — abbreviation — even if equal, the direction of the field where the flat-surface 
magnitude (island-like area) of a projection is small has a quick initial polish rate. It is because it 
compares with island-like area and perimeter [ the shape of an island ] (profile) die length becomes long. 
Therefore, it is the hardest to grind the field the island-like area of a projection is carrying out [ the 
field ] random distribution greatly and densely the first stage. The ultimate example is the case where 
the continuous extension side (so-called solid) is formed in the whole field. On the contrary, it is the 
easiest to grind the field as for which the island-like area of a projection is carrying out random 
distribution to ** small the first stage. It is the case where a projection does not have the ultimate 
example in the whole field (there is no dummy pattern). However, although the field as for which the 
island-like area of a projection is carrying out random distribution to ** greatly, and the field over which 
the island-like area of a projection is distributed small and densely are the middle initial polish rates of 
the above-mentioned highest polish rate and the minimum polish rate The field as for which the island- 
like area of a projection is carrying out random distribution to ** greatly, and the field as for which the 
island-like area of a projection is carrying out random distribution small and densely Since it originates 
in polish liquid or other conditions (the regularity of distribution, a projection configuration, a projection 
array, projection arrangement, etc.), it is not [ whether which one is a quick initial polish rate ] 
ascertained. However, in actual CMP processing, since it is thought that the abrasive liquid has caused 
to some extent regular floating distribution by regular distribution of the irregularity of the pixel field 20, 
it is necessary to devise so that it may become the same floating distribution also in a non-pixel field. 
[0109] Since the input terminal pad 26 is considered to be distribution of** by the largest island-like 
projection in the chip size of the substrate for reflective mold liquid crystal panels, considering spacing 
of that one-dimensional array, the field containing this input terminal pad 26 actually serves as the 
highest polish rate. However, in the pixel field 20, the pixel irregularity pattern is presenting the clear 
space periodicity developed by two-dimensional [ in every direction ] in the shape of a matrix. Therefore, 
the hierarchical regulation which consists of the high order regularity of the space periodicity of a pixel 
irregularity pattern and the regularity of a low degree in a pixel irregularity pattern exists in concavo- 
convex distribution of the pixel field 20. A pixel irregularity pattern various kinds of microscopic basic 
(1st order) irregularity sections (field oxide 3 — opening of two open beams, the gate line 4 of the 
lowest layer wiring, the data line 7 of the 1st metal layer, and source electrode wiring 7a — ) represented 
by the detailed line breadth of 1000A - about 10000A And it is considered the layered structure which 
consists of the light-shielding film 12 of the junction wiring 10 and the 2nd metal layer, distribution of 
opening 12a for plug penetration, and the concavo-convex high density section (secondary irregularity 
sections) produced according to the bias of these basic irregularity section in a pixel. They are false 
gate line 4p, false data-line 7p, and false source electrode wiring 7ap so that the concavo-convex macro 
high density section may be selected instead of imitating the primitive basic irregularity section made to 
correspond to this basic irregularity section faithfully in detail by the false pixel irregularity pattern P of 
this example as it is. And false junction wiring 10p It forms. As the concavo-convex high density section 
of this example, the lap part of the gate line 4 and data 7 and the lap parts of capacity electrode 9a and 
the junction wiring 10 can be considered. For this reason, the false pixel irregularity pattern P is false 
gate line 4p and false data-line 7p. And false junction wiring 10p Containing is desirable. What is 
necessary is just to let a typical concavo-convex part be the element of the false pixel irregularity 
pattern P. The location of the typical concavo-convex part in the inside of the false pixel irregularity 
pattern P and the typical concavo-convex partial location in a actual pixel may not support accuracy. 
[01 10] Probably the minute DETTO copy of the basic irregularity section will not be required, and it will 
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be enough as it just to imitate even from a macroscopic hierarchy to the 3rd secondary irregularity 
sections, when for example, a pixel irregularity pattern is considered to be the 3rd more than layered 
structure here. However, when the layered structure of the concavo-convex pattern in such a pixel is 
not clear, there is an advantage to which the direction which uses the dead copy of the basic irregularity 
section as the false pixel irregularity pattern P can avoid the complicatedness on a mask design. 
Moreover, it is better to use the dead copy of a pixel as the false pixel irregularity pattern P, when 
planning flattening of further high degree of accuracy from which the maximum thickness difference 
becomes 1000A or less. 

[01 11] In addition, although it is suitable to use the liquid crystal panel substrate of the above- 
mentioned operation gestalt for a reflective mold liquid crystal panel, the reflective mold liquid crystal 
panel is applicable to the display of the display of pocket mold information processing machines, such as 
wrist watch mold electronic equipment, a word processor, and par SONARUKO pewter, and a portable 
telephone, or various kinds of electronic equipment in addition to this not to mention the light valve of a 
liquid crystal projector mentioned above. 

[0112] Moreover, although the liquid crystal panel substrate of the above-mentioned operation gestalt 
makes a switching element to the principal plane of a semi-conductor substrate, not only as a semi- 
conductor substrate but as a substrate, insulating substrates, such as a glass substrate and a quartz 
substrate, can be used. Even when forming a thin film transistor (TFT) etc. on an insulating substrate as 
a switching element, it is not necessary to say that this invention is applicable. 

[0113] Furthermore, this invention is applicable not only to a liquid crystal panel substrate but other 

substrates for a flat display. 

[0114] 

[Effect of the Invention] As explained above, this invention is characterized by the point which the 
dummy pattern was wedged into the crevice between pixel fields, and did not form in it, but applied the 
established conductive layer layer to reverse in the non-pixel field, and formed the dummy pattern for 
bottom raising of the interlayer insulation film of the upper layer of a ground layer in the abbreviation 
whole surface target. If the membrane formation process of the medium conductive layer for bottom 
raising and an interlayer insulation film must be added and the surface relief of the interlayer insulation 
film before polish is stopped, when forming a dummy pattern in a pixel field, since an initial polish rate 
will become low on the contrary/polish time amount required in order to carry out flattening of the 
interlayer insulation film front face to the mirror plane becomes long, and consumption of an abrasive 
liquid also increases. However, this invention does so about [ that the above-mentioned inconvenience 
is cancelable ] and the following effectiveness. 

[01 15] (1) When it has the dummy pattern of a monolayer or a double layer near the terminal pad, in 
order that the membrane formation surface level of the interlayer insulation film of the upper layer near 
the terminal pad may turn into the membrane formation surface level and abbreviation equivalent level in 
a pixel field and surface level may equalize as a whole, a uniform polish rate is obtained in polish 
processing. For this reason, the ******** of the terminal pad section which had become a problem in 
the condition that old membrane formation surface level is not equalized is improved, and the substrate 
of the terminal pad section is not exposed. This is useful to flattening of the further mirror plane of a 
pixel field front face, and can also realize thin film-ization of the interlayer insulation film before polish 
processing. Since the aspect ratio of the contact hole of the current carrying part between layers in a 
pixel field is improvable with this thin film-ization, it can connect to narrow diameter-ization of opening 
by narrow diameter-ization of a contact hole. So, the protection-from-light engine performance 
improves and a switching element property can be improved. Of course, it is not necessary to cause the 
addition of membrane formation manday. 

[0116] And if the near region of the terminal pad outside a pixel field is also covered with the dummy 
pattern of a conductive layer, since this dummy pattern will also serve as a light-shielding film, the stray 
light stops easily being able to go into the component field made from the outside of a pixel field to the 
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substrate, can control a photocurrent, and is useful to an improvement of a switching element. 
[0117] (2) When the dummy pattern arranged around an input terminal pad consists of two or more 
subdivision dummy patterns subdivided superficially, the short circuit between adjoining terminal pads 
can be prevented, equalizing the surface level of the interlayer insulation film immediately after 
membrane formation. 

[01 18] (3) When between phase next door **** input terminal pads is a non-dummy pattern space, the 
short circuit between input terminal pads can be prevented certainly. 

[01 19] (4) When coming to set up spacing of this input terminal pad and the subdivision dummy pattern 
arranged to that perimeter more widely than spacing of wiring and the dummy pattern of that near, 
bridge formation with the input terminal pad and subdivision dummy pattern by the conductive particle of 
the anisotropy electric conduction film stops being able to happen easily, and a short circuit can be 
prevented as much as possible. 

[0120] (5) When spacing of a junction terminal pad and the dummy pattern arranged to the perimeter is 
set up more widely than spacing of wiring and the dummy pattern of the near, on a junction terminal pad, 
a flow is usually achieved with a silver paste, but even if a silver paste overflows a junction terminal pad 
a little, it is hard coming to short-circuit to the dummy pattern of the near. 

[0121] (6) In case polish processing performs flattening since the front face of the interlayer insulation 
film before polish processing of the part becomes it of a pixel field, and an abbreviation EQC when the 
dummy pattern is formed in the seal field which encloses the perimeter of not only the near region of a 
terminal pad but a pixel field, polish advances at a rate with a pixel field uniform to the periphery. For 
this reason, a reflection factor not only improves, but compared with old, the surface smoothness of a 
pixel field becomes much more good, and it becomes easy to determine the etching time of the contact 
hole after polish. 

[0122] (7) Furthermore, this field becomes the upper surface level and the upper surface EQC of an 
interlayer insulation film of a seal field part by preparing a dummy pattern also in the periphery section 
of a seal field. Therefore, when it grinds, the interlayer insulation film front face of a seal field does not 
turn into an inclination side, and the adhesion of a sealant can be improved. 

[0123] (8) When the dummy pattern of a seal field stacks on the pattern isolated in the control wiring 
layer and this layer of a switching element, is added and changes, flattening of the surface level of the 
interlayer insulation film of polish processing can be adjusted still more minutely. 

[0124] (9) And it is arranged around a pixel field, and when a dummy pattern is accumulated on the near 
field of the actuation circuit which supplies a signal to a switching element and it grows into it, it is 
useful to flattening of the interlayer insulation film of polish processing etc. 

[0125] (10) Furthermore in this invention, the dummy pattern is formed in the corner field of the seal 
field which encloses a pixel field by low distribution of a consistency rather than the side field of a seal 
field, or the boundary region of the corner concerned. For this reason, if the front face of the interlayer 
insulation film before the polish in the seal four-corners section is presenting the Men granularity which 
the irregularity by two or more discrete dummy patterns reflected and polish processing is performed 
Since it compares with boom hoisting near the flatness of the side section of a seal field and the initial 
polish rate of the four-corners section becomes quick, it goes on with the inclination in which the polish 
rate of the seal field inside surrounded in the four-corners section by the form dragged by this carries 
out abbreviation equalization, and the residual-film-thickness variation of a pixel field and a seal field is 
controlled. 

[0126] (11) Moreover, since the corner field fell and the boundary part has started even when there is 
no dummy pattern in the seal four-corners section (pattern consistency zero), in early stages of polish, 
the boundary part serves as an inclination side, and the inclination side affects the method of inside 
gradually. 

[0127] Therefore, overall flattening of a pixel field and a seal field can be obtained. 

[0128] (12) and in this invention, the dummy pattern of a continuous extension side (so-called solid) is 
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formed in a non-pixel field again — coming out — there is nothing and the configuration in which two or 
more false pixel irregularity patterns which imitated the irregularity of a pixel were formed can be 
adopted. Since the surface irregularity pattern of a pixel and the surface irregularity pattern of almost 
resemblance have spread also on front faces other than the pixel field of the interlayer insulation film 
before polish processing, as soon as a polish rate spreads abbreviation etc. on them in every part of a 
substrate from the first stage, in a pixel field and a seal field at least, the surface surface smoothness of 
high degree of accuracy is realizable. 

[0129] (13) With the configuration which repeated two or more false pixel irregularity patterns in the 
two-dimensional direction on the non-pixel field, and carried out expansion formation, since space 
regularity, such as the shape of a matrix of a pixel field, will also correspond, the surface surface 
smoothness in a pixel field and a seal field becomes remarkable. 

[0130] (14) Since it becomes the pattern which bears most a close resemblance [ regularity / of a part 
with the remarkable (typical) irregularity of a pixel, or a pixel field / concavo-convex ] when this false 
pixel irregularity pattern consists of a false gate line and the false data line at least and changes, 
flattening of the interlayer insulation film in a pixel field and a seal field can be carried out to high degree 
of accuracy. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the example of a layout configuration of the substrate for 
reflective mold liquid crystal panels of the reflective mold liquid crystal panel concerning the operation 
gestalt 1 of this invention. 

[Drawing 2] It is the cutting plane showing the condition of having cut along with the B-B' line in drawing 

1_. 

[Drawing 3] It is the sectional view showing the condition of having changed the structure of a terminal 
pad to the cross-section structure of drawing 2 . 

[Drawing 4] It is the part plan showing the neighborhood of a pixel field and a seal field in the substrate 
for reflective mold liquid crystal panels of the operation gestalt 1. 

[Drawing 5] It is the part plan showing the neighborhood of a data-line actuation circuit in the substrate 
for reflective mold liquid crystal panels of the operation gestalt 1. 

[Drawing 6] It is the part plan showing the neighborhood of a terminal pad in the substrate for reflective 
mold liquid crystal panels of the operation gestalt 1. 

[Drawing 7] It is the part plan showing the connection condition of the terminal pad and flexible TEBU 
electric wire in the substrate for reflective mold liquid crystal panels of the operation gestalt 1. 
[Drawing 8] It is the cutting plane showing the condition of having cut along with the A-A' line in drawing 
7. 
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[Drawing 9] It is the part plan showing the neighborhood of a junction terminal pad in the substrate for 
reflective mold liquid crystal panels of the operation gestalt 1. 

[Drawing 10] It is a thickness diagram that thickness distribution of the 3rd interlayer insulation film 
after the polish in the substrate for liquid crystal panels which performed CMP processing is shown etc. 
after forming the 3rd interlayer insulation film by about 24000A of thickness in the operation gestalt 1 
until the residual film thickness of the 3rd interlayer insulation film of the core of the pixel field becomes 
about 1 2000A. 

[Drawing 1 1] It is the part plan showing the neighborhood of the four-corners section of a seal field in 
the substrate for reflective mold liquid crystal panels concerning the operation gestalt 2 of this invention. 
[Drawing 12] It is the sectional view showing the condition of having cut along with the C-C line in 
drawing 1 1 . 

[Drawing 13] It is a thickness diagram that thickness distribution of the 3rd interlayer insulation film 
after the polish in the substrate for liquid crystal panels which performed CMP processing is shown etc. 
after forming the 3rd interlayer insulation film by about 24000A of thickness in the operation gestalt 2 
until the residual film thickness of the 3rd interlayer insulation film of the core of the pixel field becomes 
about 1 2000A. 

[Drawing 14] It is the part plan showing the neighborhood of the four-corners section of a seal field in 
the substrate for reflective mold liquid crystal panels concerning the operation gestalt 3 of this invention. 
[Drawing 15] It is the sectional view showing the condition of having cut along with the C-C line in 
drawing 14 . 

[Drawing 16] It is a thickness diagram that thickness distribution of the 3rd interlayer insulation film 
after the polish in the substrate for liquid crystal panels which performed CMP processing is shown etc. 
after forming the 3rd interlayer insulation film by about 24000A of thickness in the operation gestalt 3 
until the residual film thickness of the 3rd interlayer insulation film of the core of the pixel field becomes 
about 1 2000A. 

[Drawing 17] It is the outline block diagram showing a video projector as an example of the projection 

mold indicating equipment using the reflective mold liquid crystal panel as a light valve. 

[Drawing 18] It is the sectional view showing a reflective mold liquid crystal panel. 

[Drawing 19] It is the top view showing the substrate for reflective mold liquid crystal panels used for 

the conventional reflective mold liquid crystal panel. 

[Drawing 20] It is the part plan showing the pixel field of the substrate for reflective mold liquid crystal 
panels of drawing 19 . 

[Drawing 21] It is the cutting plane showing the condition of having cut along with the A~A' line in 
drawing 13 . 

[Drawing 22] It is the cutting plane showing the condition of having cut along with the B-B' line in 
drawing 1 2 . 

[Drawing 23] It is a thickness diagram that thickness distribution of the 3rd interlayer insulation film 13 
after the polish in the substrate for liquid crystal panels which performed CMP processing is shown etc. 
after forming the 3rd interlayer insulation film by about 24000A of thickness in the conventional high 
reflective liquid crystal shown in drawing 19 until the residual film thickness of the 3rd interlayer 
insulation film of the core of the pixel field becomes about 12000A. 

[Drawing 24] In the conventional example of drawing 23 , the operation gestalt 1 of drawing 10 , the 
operation gestalt 2 of drawing 13 R> 3, and the operation gestalt 3 of drawing 16 , it is the graph which 
shows distribution of the residual film thickness of the seal left part lengthwise direction which meets an 
a-a' line, respectively. 

[Drawing 25] In the conventional example of drawing 23 , the operation gestalt 1 of drawing 10 , the 
operation gestalt 2 of drawing 13 R> 3, and the operation gestalt 3 of drawing 1 6 , it is the graph which 
shows distribution of the residual film thickness of the pixel central lengthwise direction which meets a 
b-b' line, respectively. 
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[Drawing 26] In the conventional example of drawing 23 , the operation gestalt 1 of drawing 10 , the 
operation gestalt 2 of drawing 13 R> 3, and the operation gestalt 3 of drawing 16 , it is the graph which 
shows distribution of the residual film thickness of the seal top chord longitudinal direction which meets 
a c-c' line, respectively. 

[Drawing 27] In the conventional example of drawing 23 , the operation gestalt 1 of drawing 10 , the 
operation gestalt 2 of drawing 13 R> 3, and the operation gestalt 3 of drawing 16 , it is the graph which 
shows distribution of the residual film thickness of the pixel central longitudinal direction which meets a 
d-d' line, respectively. 

[Drawing 28] In the conventional example of drawing 23 , the operation gestalt 1 of drawing 10 , the 
operation gestalt 2 of drawing 13 R> 3 t and the operation gestalt 3 of drawing 16 f it is the graph which 
shows distribution of the residual film thickness of the pixel central longitudinal direction which meets an 
e-e' line, respectively. 
[Description of Notations] 

1 — P — Mold semi-conductor substrate 

2 21' — P type well field 

3 — Field oxide 

4 — Gate line 

4a — Gate electrode 
4b — Gate dielectric film 
4p — False gate line 
5b— N+ Mold drain field 

6 — The 1st interlayer insulation film 
6a, 6b, 6c, 16 — Contact hole 

7 — Data line 

7a — Source electrode wiring 

7p — False data line 

7ap(s) — False source electrode wiring 

8 — P type capacity electrode field 
9a — Capacity electrode 

9b — Insulator layer (dielectric film) 

10 — Junction wiring 

1 1 — The 2nd interlayer insulation film 

12 — Light-shielding film 

12a — Opening for plug penetration 
12b — Wiring for connection 
12p — False light-shielding film 

13 — The 3rd interlayer insulation film 

14 — Pixel electrode 

15 — Connecting plug (current carrying part between layers) 
17 — Passivation film 

20 — Pixel field (viewing area) 

21 — Data-line actuation circuit (X driver) 
22R, 22L — Gate line actuation circuit (Y driver) 

23 — Precharge and test circuit 

24 — Picture signal sampling circuit 

25 — Light-shielding film 

26 26' — Input terminal pad 
26a — Lower layer 

26b, 26b' — Upper layer 
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•«7 " K 

27,127,227 — Seal field 

29R, 29L — Junction terminal pad (fish eye) 

30 — Reflective mold liquid crystal panel 

31,131,231,331 — Substrate for reflective mold liquid crystal panels 

32 — Support substrate 

33 — Counterelectrode (common electrode) 
35 — Glass substrate 

37 — Liquid crystal 

38 — Anisotropy electric conduction film (ACF) 
38a — Conductive particle 

38b — Insulating resin material for adhesion 

39 — Flexible tape wiring 
39a — Flexible tape 

39b — Electric conduction line 
100 — Polarization lighting system 
110 — Integrating lens 
1 27a — Pattern 

1 27C, 227C — Four-corners section 
130 — Polarization sensing element 

200 — Polarization beam splitter 

201 — S polarization bundle reflector 

261 — Electric conduction contact section 

262 — Wiring cash-drawer section 
412,413 — Dichroic mirror 

300B, 300R, 300G — High-reflective-liquid-crystal light valve 

500 — Projection optical system 

600 — Screen 

L0 — System optical axis 

A — Lower layer dummy pattern 

B, B' — The upper dummy pattern 

a — Subdivision dummy pattern 

X, X\ Y — Hazama field 

W — Line writing direction wiring field 

L, LIN, and LOUT — Wiring 

M, T — Dummy pattern between wiring 

NR and NL — Dummy pattern 

SO, S1, S2, and S2 ' and S3 — Subdivision dummy pattern 
P — False pixel irregularity pattern 



[Translation done.] 
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